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PREFACE. 



The aim of the author of the present work has been to supply, 
partially at least, a need felt by eng'ineers and draughtsmen 
eng-ag^ed in structural work in iron and steel. 

The handbooks of our manufacturers are all quite completp 
as far as the properties of their particular shapes are concerned, 
but there is believed to be no work published, containing a 
collection of built sections of the forms in general use at the 
present time. 

All of the sections given, are what are known as "open 
sections," being accessible for examination and painting ; a 
condition required by the majority of specifications. 

There will be found a number of sections which do not comply 
with the quite common specification that "the unsupported 
width of any plate subjected to compression, shall not exceed 
thirty times its thickness," the designer to use his discretion 
as to when these sections are admissible. 

It is to be noticed that the sections in each group are so 
proportioned that their centers of gravity arc found at the same 
distance above the center of the web. 

There are no interpolations in any of the tables, each value 
having been ca'culated and checked independently, and the 
fijrures giv^ may be relied upon as accurate. 

F. C. O. 
prrrsBUROH, Feb., 1886. 



PREFACE TO SECOND EDITION. 



with the exception of three sections of Table II, the present 
edition embodies all of the matter given in the first volume. 
Twelve new tables of moments of inertia and squares of radii of 
gyration have been added, and the others have been extended so 
that the total number of sections has been increased from about 
300 to 1,900. 

The statement in preface of first edition that " the centers of 
gravity of each group are found at the same distance above the 
center of the web" will apply only to the last four tables of the 
present edition. 

T 2 

The table of values for —^ will much facilitate the use of any 
form of Gordon's Formula, and particularly those given in this 
work. The arrangement of these tables for use of lengths of 
columns in feet, will, it is believed, meet with approval. 

The table of square roots has been added principally for the 
benefitof the advocates and users of the straight line formula, 
and may be used to obtain the value of r from the tables, or the 

T 2 

value ofii-may be first obtained, and then the square root 

extracted, giving the value of — • 

F. C. O. 
Pittsburgh, January, 1889. 
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PREFACE TO FOURTH EDITION. 



The most important feature of this edition is the addition of 
the tables for facilitating: the computation of stresses in swing 
bridges. These tables have been 'computed with great care and 
have beesr checked, as far as possible, with several others of in- 
dependent origin. The tables are so arranged that the maximum 
shearing stresses and bending moments, and also the disposition 
of loads to produce them, may be at once obtained and may also 
be readily compared with the corresponding stresses and mo- 
ments for a simple span. 

The table of trough-shaped sections has been enlarged from 
175 sections to 394, and now includes several groups specially 
designed for chords loaded transversely. 

A table giving the values of centrifugal force for various 
velocities and degrees of curvature has been added and will 
much facilitate the obtaining of lateral stresses due to moving 
loads on curves. 

Tables have also been added giving the bearing and shearing 
value of rivets per foot run, the safe resistance against buckling 
of girder webs, and other miscellaneous information. 

F. C. O. 
Clkvbland, January, 1894. 
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EXPLANATION. 



The shapes used in the following tables are manufactured by 
the Carnegie Steel Co., I<imited, Pittsburgh, Pa. The moments 
of inertia of sections made up of plates and angles, or of angles 
only, will not, however, vary materially for shapes of same size 
and weight made by other manufacturers. 

Sections made up of channels and I beams will vary somewhat 
in moment of inertia, as there is less uniformity in these 
shapes, as made by different manufacturers, tHan in angle irons. 

In al' cases calculations have been based on the gross area, 
and if it is desired to use the sections as beams to resist direct 
bending, due allowance should be made for loss of section from 
rivet holes in tension flanges. 

In general when angles with unequal legs are used, the 
shorter leg is placed against the web. An exception to this rule 
occurs in sections 258 to 291 inclusive, on pages 71-73. In these 
sections the 4^X6" angles have the long leg against the web. 
Attention is called to another feature of these sections, which 
is, that the center of gravity just bisects the space on the web 
between the top and bottom angles, and therefore when the pin 
is placed in the center of gravity of the section, as it usually 
should be, it will also be in the center of the pin plate ; any 
strain, then, which is transferred from the pin plate to the 
column will be transferred symmetrically. Another advantage 
in having the center of gravity in this particular position is, 
that in case it is desired to increase the sections as given in the 
table, it may be done by adding side plates and without 
disturbing the position of the center of gravity. Another ex- 
ception occurs in [^sections 372 to 394 on page 77, the 3" X 4" top 
angles having the 4 inch leg against the web. 

The following example will illustrate the general method 
pursued in obtaining the moment of inertia and square of radius 
of gyration for sections composed of two plates and four angles 
riveted as shown on page 46 : 



3 plates 12 X K=6.oo sq. ins. 
4 angles 2% X 3—4.4 lbs.=5.28 

Total, 11.28 sq. ins. 

225.52— ^Ii.28=i9.99==r2 



-12 X I22=» 72.00 

X 5-342=^150.56 

4X0.74— 2.96 
1=225.52 



The moment of inertia of the plates being tV 6rf«— A ^^^ 
in. which 6— breadth, rf— depth, and A the area of the plates, 
and the moment of inertia of each angle being adi-\-i, when a 
equals the area of the angle, d the distance of its center of 
£:-x-avity from the neutral axis, and i , its moment of inertia about 
an axis through its own center of gravity perpendicular to the 
'veeb. In the above example, 5.54 inches is the distance from 
center of gravity of angle to center of web, and 0,74 is the 
moment of inertia of one angle about an axis through its center 
of gravity, as given in Carnegie's Pocket Companion. The area 
of each angle is found from the weight per foot, by multiplying 
tlie latter by .3. 

For trough-shaped sections it is convenient to first determine 
the position of the center of gravity, which is done as follows : 
iMf ultiply the area of the top plate, top angles, webs and bottom 
angles, each by the distance of its center of gravity from the 
lo-wer edge of web. Divide the sum of these products by the total 
area of the section, and the result will be the distance of the 
center of gravity above the lower edge of web : 



sq. ins. 

Top plateisX ^= 5-63X Hi9- 79.89 

2topan.3X3— 5.9lbs.= 3.54 X 13.14= 46-52 

2 web plates 14 X ^=10.50 X 7.00= 73.50 

2 bt .an 3 X 3— 10- 1 lbs.— 6.06 X 0.98= 5.94 

25.73 X 8.00—205.85 
7.00 



563 X 7192—291 05 
3.54X6.142^133.46 

10.507-12X i42-=i7i-5o 
6.06 X 6.022=219,62 

+8.51 



deduct 25.73 X i-oo^ 

r2=798.4i— ^-25.73=31.03. 



824.14 

= 25.73 

1=798.41 



Pind the moment of inertia of the section about an axis 
hrough the center of the web, as follows : Multiply the area of 
the top plate, top angles and bottom angles, each by the square 
of the distance of its center of gravity from the center of web ; 
add to these results the moment of inertia of the webs, which 
may be taken from the table on page 16, and the moment of 
inertia of each angle about an axis through its center of gravity. 
From the result subtract the product of the area of the section 



by the square of the distance from the neutral axis to the center 
of the web, and the result will be the required moment of inertia 
of the section about an axis through the center of gravity per- 
pendicular to the web. 

The moment of inertia of the top plate about an axis through 
its center of gravity should, strictly speaking, be added to the 
above, but its value in the present instance is so small that the, 
final result is not materially affected. 

A somewhat easier method, especially when the operation has 
to be performed without the aid of a slide rule is the following: 



Top plate 15 X H™ 5-63 X 7.19—40.48 
Top ang. 3 X 3—5-9 lbs.— 3.54 X 6.14=21.74 

Web plates 14 X %== 10.50 62.22 

Bot. ang. 3X 3— lo.i lbs.-» 6.06 X 6.o2=-36.48 

25.73 X 1.00=25.74 
deduct 25.73 X I 002. 



X 7- 19=291 05 
X 6.14—133-46 

171.50 
X 6.02^=219.62 

4-8.51 



824.14 

— 2573 

I =798.41 



This plan avoids the use of squares in getting the moment o f 
inertia and saves one multiplication in getting the position of 
the center of gravity. 

The word eccentricity is used in the tables to denote the 
distance of the center of gravity of the section above the center 

of the web. 

T-B 
In the expression—^, which may be called a coefficient of 

eccentricity y T represents the area of the top plate and top angles, 
B the area of the bottom angles and flange plates, if any are 
used, and A the total area of the section. This coefficient is 
used in proportioning for the same eccentricity^ sections similar 
to those in the tables but of different areas. 

Example : Required a section of 53.30 square inches, with an 
eccentricity of ij^ inches — 

Referring to page 70, section 227, we find 53.03 the area nearest 

T-B 
to that required, and its coefficient, .1469: nowif — 7- =.1469, 

A 






we will have T— B— A X 1469 . 5330 X .1469-7.83 

and T+B— A— area of weba— 53.30— 27.00— 26.30 

. by addition 2 T — 34<i3 

and therefore T —17.06 

B— 26.30— 17.06 * 9-24 

17.06—13.13— 3.93— area required in top angrles. 

3'93 — r-'6 — 6.6 —lbs. per foot for each top angle. 

9-24— 4-6 —15.4 — " " bot. angle. 

In the calculation of these sections for moments of inertia 
sideways, the distance out to out of webs was assumed equal to 
the width of top plates, less twice the nominal length of leg of 
top angle. 

Sections 176 to 202 on pages 68 and 69, sections 230 to 257 on pages 
70 and 71, sections 292 to 327 on pages 73 and 75, and sections 372 
to 394 on page 77, are designed for use in such cases as top chords 
which supiK>rt the floor directly and are, therefore, subjected 
to bending strains as well as direct compression. 

The table for two angles, page 18, is based on the assumption 
that the angles are attached to each other securely enough to 
act as one member ; if the angles are not so connected, then the 
least value of rs for one angle should be used, and the column 
considered as two separate members. 

STRENGTH OF COLUMNS. 

L 2 
By means of the table of values of — jj- the ultimate strength of 

any column for which r2 is known, can be readily obtained. 

ExAMPLB. Required the ultimate strength of a column 18 
feet long, square at both ends, made up as section 63 on page 63. 

The value of r2 is 33.0 and the area 30.00 square inches. 

Z2 
Referring to table of — — , look down the column headed r2 

until we come to 33.0 ; then in the same horizontal line, under 

L a 
18, find 10 for the value of — -; referring now to the tables of 

ultimate strength, say that on page 98 we find opposite 10 the 
ultimate strength per square inch of 38462 lbs. The total 
ultimate strength of the column will then be— 

38462 X 30=1153860 lbs. 
The safe strength will be one-fourth or one-fifth of this 
amount, depending upon the character of the load to be sus- 
tained. 



The tables on the safe strengrth of two channels, latticed, will 
greatly facilitate the work of proportioning such sections, 
giving, as it does, the allowable strain per square inch for 
channels of five to fifteen inches depth, and column lengths of 
ten to forty feet. The total safe strength of column, given in 
thousands of pounds, ^in small figures above the strain per 
square inch) enables the designer to select, not only the 
channels that will answer his purpose, but at the same time the 
ones that will be most economical in material. 

The values for safe strength per square in, are of course correct 
for other forms of section having the same radius of gyration. 
BEARING AND SHEARING VALUE OF RIVETS. 

This table is designed to facilitate the calculation of pitch and 
diameter of rivets uniting flanges and web at the ends of string- 
ers and beams. Assuming the shear as acting in lines of 45 de- 
grees the total stress is transferred from web to flanges in a 
distance equal to the cff*ective depth of the stringer or beam. If, 
therefore, we divide the total stress by the effective depth of 
beam we will obtain the shear per vertical foot of beam, or its 
equivalent, the shear per horizontal running foot of beam. Div- 
iding this shear per foot run by the allowed unit stress for bear- 
ing or shearing we obtain the required bearing or shearing area 
of rivets to be provided for each running foot, and an inspection 
of the table will show at once the necessary pitch, size of rivet 
and thickness of web required to give this area. 

Example : Given a stringer or beam with an effective depth 

of 3 feet and a shear at the end of 45,000 pounds. What pitch and 

diameter of rivet will be required to transmit the shear to the 

flanges without exceeding a bearing pressure of 12,000 pounds 

per square inch or a shearing strain of 8,000 pounds per square 

inch on the rivets ? 

45,000 lbs. — i- = i5iOoo lbs. per foot run. 

— '— 12,000 == 1.25 bearing area required. 
— '— 8,000 = 1.88 shearing area required. 

Referring now to the table we find that for a %" web %" rivets 

would require a pitch of 3", giving a bearing area of 1.31 square 

inches and 2.41 square inches for single shear, or 4.81 for 

double shear. With a ^" web z%" pitch would give the same 

bearing area and would give 2.06 square inches for single shear 

or 4.12 square inches for double shear. 
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Using ^^^ rivets, a %" web would require a pitch of aji" giving 
1.35 square inches for bearing and 3.12 inches for single or 4.24 
inches for double shear. A 1^" web would permit 3" pitch and 
give X.31 square inches for bearing and i.yy square inches for 
singrle or 3.53 square inches for double shear. 

RESISTANCE OF GIRDER WEBS AGAINST BUCKLING. 

This table will indicate, when the shear per foot run is known, 
whether stiffeners are necessary or not. If stififeners are required 
the table will show the proper clear distance between them. 
The application of the table will be illustrated by the following 

Example : Given a stringer or beam with an effective depth 

of 3 feet and a shear at the end of 45000 pounds. Will stiffeners 

be required, and if so, how far apart should they be placed ? 

The shear per foot run equals 

45000 lbs. — 'r- 3 — 15000 lbs. 

Referring now to the table and assuming that a %" web has 
been adopted we find that in the column headed "t equals %," 
that 15000 falls between 14360 and 16500, corresponding to a spa- 
cing of stiffeners of 2 feet 6 inches aud 2 feet 3 inches. This spa- 
ing being less than the clear vertical distance between horizon- 
tal angles indicates that stiffeners are necessary, and indicates, 
also, that the end stiffeners should be spaced apart a distance 
not exceeding 2 feet 5 inches. 

Should this shear be produced by a concentrated load on the 
girder, then this spacing of stiffeners should be made uniform 
from the end of the girder to the point of application of the load. 
If this shear is produced by a uniformly distributed load the 
total shear, and consequently the shear per foot run diminishes 
toward the center of the girder and consequently the stiffeners 
may be spaced farther apart until the clear distance between 
them equals the clear vertical distance between the horizontal 
angles of the girder. When the table shows a distance apart 
between stiffeners greater than the distance apart of the flange 
angles, stiffeners will not be required to prevent buckling of 
the webs. By referring to the column headed 't equals A" it 
appears that if a i^^ web is used stiffeners would not be required, 
as their distance apart would just equal the clear vertical dis- 
tance between flange angles. If a ^ web were used stiffeners 
would be required i foot and 9 inches apart in the clear. 

^ ^ « 
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The several formulae in use have for the numerator constants 
varying from 8000 to 15000. loooo has been adopted in the present 
case partly because it ^l\ in ordinary cases give fair results and 
partly because in case it is desired to use another formula the 
present formula may be readily adapted to another constant by 
a ready percentage comparison. 

CENTRIFUGAI. FORCE. 

This table shows, for various velocities and degrees of cur- 
vature, the amount of centrifugal force, expressed in the form of 
per cent, of weight. It will be found useful in determining the 
stresses in lateral bracings due to moving loads on bridges 
located on curves, and its application is as follows : 

Obtain in the usual manner the maximum shearing stresses in 
the various panels of the truss, due to the specified rolling load, 
and in the same manner as if the truss were on a tangent. Mul- 
tiply these shearing stresses by the tabular coefficient corres- 
ponding to the degree of curvature and desired velocity and the 
results will be the shearing stresses due to the centrifugal 
force. 

STRENGTH OF TIMBER BEAMS. 

The use of the tables of bending moments and capacities of 
timber beams will be, perhaps, best illustrated by the following: 

Example: Required the size of joist to support a load of 100 
lbs. per square foot, the length of span being 18 feet, the joists 
to be spaced 2 feet center to center nad the unit stress not to ex> 
ceed 1000 lbs. per square inch. 

Assume the weight of joists and flooring to be ao lbs. per square 
foot. 

From the table of bending moments we find — 

For 20 lbs. per square foot and 18 foot span, 1620 foot lbs. 



Total bending moment 1— 9720 " 
Referring now to the table of capacities for 1000 lbs. fiber strain 
we find that 3" x 16", sV^' x 15" or 4" x 14" will answer the pur- 
pose, the 3'' X i&^ being the most economical in material. 

For other spacing of joists than 24 inches, obtain the load per 
lineal foot or joist and then select the corresponding bending 
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AOtnents and proceed as Above. If, in the above example, the 

•XXLCinsf of joists was i8 inches instead of 24 the operation'would 

k>e as follows : 

20 lbs, pef square foot x iH ^ 30 lbs. per lineal foot, 
And 100 " " " X i>< — 150 •• " " 

E^or 30 lbs. per lineal foot, and 18 ft. span the bending: 

moment --_ » 1215 ft. lbs. 

Por 150 lbs. per lineal foot, and 18 ft. span the 

bending: moment -_----— 6075 '* 



Total bending: moment 1— 7290 *' 
This bending moment, on the basis of 1000 lbs. fiber strain, 
geould call for a joist 2>{" x 15", 3" x 14" or 4" x 12", the deepest 
Dne being the stiflfest as well as the most economical in material. 
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720.« 


25 


325.52 


406.90 


488.28 


569.66 


651.04 


782.42 


813.81 


26 


366.17 


457.71 


549.25 


640.79 


782.33 


828.88 


915.41 


27 


410.06 


512.58 


615.09 


717.61 


820.13 


922.64 


1025.11 


28 


457.33 


571.67 


686.00 


800.38 


914.67 


1029.00 


114a» 


29 


508.10 


635.13 


762.16 


889.18 


1016.21 


1148.28 


1270^1 


30 


562.50 


703.13 


843.75 


984.38 


1125.00 


1265.68 


i4oe.a 


32 


682,67 


853.33 


1024.00 


1194.67 


1366.33 


1536.00 


1706.e< 


34 


818.83 


1023.54 


1228.25 


1432.96 


1637.67 


1842.88 


2O47.0i 


36 


972.00 


1215.00 


1458.00 


1701.00 


1944.00 


2187.00 


243O.0I 


38 


1143.17 


1428.96 


1714.75 


2000.54 


2286.38 


2572.13 


2867.i 


40 


1333.33 


1666.67 


2000.00 


2833.33 


2666.67 


8000.00 


8883.» 

443aer 


44 


1774.67 


2218.33 


2662.00 


3105.67 


3549.33 


8993.00 


46 


2027.88 


2534.79 


3041.75 


3648.71 


4055.67 


4562.68 


5069.68 


48 


2304.00 


2880.00 


3456.00 


4032.00 


4608.00 


5184.00 


6760.01 


60 2604.17 


3255.21 


3906.25 


4557.29 


5208.33 


5859.38 


6610.41 
11250.01 


60 ! 4500.00 


5625.00 


6750.0017875.00 


9000.00 


10125.00 



16 



1&60 


14.68 


16.76 


1688 


81.M 


3aj!8 


36,01 


£6.80 


83.00 


84.67 


87,33 


40.00 


4G.6S 


49.86 


68,16 


66.96 


6S.50 


67.71 


72,92 


7&18 


108.00 


117,00 


136,00 


135.00 


187.81 


14&75 


160i0 


171.64 


171.60 


185.79 


300.08 


21488 


eiaai 


388.62 


34&09 


263.67 


£66.00 


277.88 


29a67 


820.00 


807.06 


882.66 


3S&34 


883.88 


864.60 


804.83 


426J5 


466.63 


600,00 


641.67 


683,33 


636.00 


67&81 


63706 


6:^,28 


723.58 


066.60 


?2a96 


776,43 


831.87 


760.44 


saasi 


887,18 


950.56 


864.00 


93600 


1008,00 


1080,00 


976.66 


1067.94 


1139,32 


1320.70 


1098.60 


1190.04 


1381.68 


1373.13 


1330.19 


1383,70 


1435J2 


1537.73 


1873.00 


1486.33 


1600.67 


1715.00 


1634.81 


1661,84 


17ra36 


1905.39 


1687,60 


1828.18 


196&75 


2109.38 


304a00 


2218.67 


2389,33 


2560.00 


3456,60 


2661,21 


2866.92 


8070,63 


8916.00 


3169,00 


3403.00 


8646,00 


842460 


3715,29 


4001.08 


4386,88 


4000.00 


4333,83 


4666.67 


6000,00 


6824.00 


5767,67 


6311.33 


6666,00 


6033,60 


6690.46 


7097.42 


7604.38 


6913.00 


7488.00 


8064.00 


8640.00 


7813.50 


8463.64 


9114.68 


9766.63 


13600.00 


14626.00 


16750.00 


16875.00 





-%r 




Ineh» 




8 




4 




6 


18.00 


6 


28.58 


7 


43.67 


8 


60.76 


9 


88,33 


10 


144.00 


18 


183,08 


13 


328,67 


U 


38126 


16 


341.33 


16 


40942 


17 


48600 


18 


686.67 


30 


771.75 


21 


887,33 




1018.92 


28 


1163.00 


34 


1802.08 


35 


1464.67 


26 


1640.26 


27 


1839.33 




2032.42 


29 


3850.00 


30 


3730.67 


32 


3275.38 


34 


8888,00 


36 


4672.67 


38 


6333,38 


40 


7098.67 


44 


8111,33 


46 


9216.00 


48 


1041667 


60 


18000.00 


60 
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Lt., 


J 






1 


FOUR ANGLFiS CaBB^BI 




ONE PLATE. 1 




Ti 


T 








OnaWeb 

Plate, 

SiMin 

Inohea. 


FOUR IHGUS. 


Total Area 
Square 
Inches. 


AITS 1 B. 


iXIS C B. 




Size in 


Lbs. 


I 


r2 


I 


r» 






Inches. 


Per Ft 












1 


8XX 


2XX3 


4.4 


7.28 


72.5 


9.96 


10.3 


1.41 


2 




^ ^ 


5.0 


8.00 


80.3 


1003 


12.1 


1.5] 


3 






5.8 


8.96 


90.5 


10.10 


14.4 


161 


4 






6.7 


1004 


101.4 


1010 


17.3 


1-7! 


5 






7.5 


11.00 


lll.l 


1010 


198 


18( 


6 






8.3 


11.96 


119.9 


10.03 


22.7 


181 


7 


y 




9.0 


12 80 


127.8 


9.99 


25.1 


1.9< 


8 


8X^ 


2XX3 


4.4 


8.28 


77.9 


940 


11.1 


1.84 


9 




^ JB 


50 


9.00 


86.6 


9.61 


12.9 


1.4^ 


10 


» 




5.8 


996 


95.8 


9 62 


15.4 


1.51 


11 






67 


11.04 


106.7 


9.67 


18.4 


1.61 


12 






7.5 


12 00 


116.5 


971 


21.1 


in 


13 






8.3 


12.96 


125.3 


9.67 


24.1 


1.8C 


14 






9.0 


13.80 


1332 


9.66 


26.7 


1.94 


15 


9XX 


2XX3 


4.4 


7.53 


96.0 


12.76 


10.3 


1.31 


1^ 






4.8 


801 


103.0 


12.86 


11.5 


1.4i 


17 






5.6 


8.97 


116.1 


12 94 


13.9 


1.51 


18 






6.4 


9.93 


129.4 


13.04 


16.3 


1.64 


19 






7.3 


11.01 


143 6 


13.04 


19.2 


1.7J 


20 






81 


11.97 


156.3 


13.06 


21.8 


1.81 


21 






9.0 


13.06 


169.6 


13.00 


25.1 


1.99 


22 


ix^ 


2XX3 


44 


8.66 


103.6 


11.97 


11.1 


1 

1 


23 






4.7 


902 


108.7 


1206 


12.0 


24 






5.5 


9.93 


122.4 


12.27 


14 4 


l!4l 


25 






6.4 


11.06 


137.0 


12.39 


17.4 


1.61 


26 






7.2 


12.02 


149.4 


12.44 


20.0 


i.ei 


27 






8.0 


12.98 


162.1 


12.49 


23.0 


1.7| 


28 






8.9 


14.06 


175.5 


12.48 


26.4 


^i 


29 






9.0 


14.18 


177.2 


1260 


26.8 


1.1 



on 



UHffi ir'liA.TJD. 



Lt J 



wxX 


2>iX3 


14XJi 


2^X8 


isxX 


2XXS 


ISKJ^ 


2XX3 



4 


8-78 


272.4 


81.02 


10.4 


1.1 


6 


002 


281.5 


3121 


U.O 


1.3 


4 


998 


318 B 


3196 


13.2 


i-i 


2 


1004 


355.9 


32.53 


15.6 


1-4 


1 


1202 


39S.1 


32-95 


18 5 


1.5 


9 


1298 


430.8 


33.18 


21.3 


i.e 




1394 


4661 


3344 


24.0 


1-7 





1430 


478.9 


33.48 


25.1 


1.7 


4 


1063 


300 9 


28-68 


U.1 


1.0 


8 


HOI 


319.8 


29.06 


12.3 


1.1 


8 


11 B7 


356 3 


2977 


14.9 


1.S 


4 


12 83 


3931 


30 40 


17.4 


1.! 


3 


1401 


433,2 


3092 


20 6 


1.4 


! 


1497 


468 8 


3132 


23.3 


1.E 





16.05 


507.6 


31.82 




I.e 


4 


903 


320 3 


3647 


104 


iij 


2 


9-99 


384 1 


36.46 


12 6 


in 





1095 


406.5 


37.12 


15.1 




9 


12 03 


453 6 


3771 


180 


IM 


7 


1299 


495 6 


3S16 


20.6 


1.H 


5 


13 95 


637 1 


3860 


232 


l.M 





14 56 


661.7 


38.61 


25,1 


171 


4 


10 91 


355.5 


32-60 


11.1 


1,( 


5 


1103 


361.2 


32.76 


11.4 


IX 


3 


199 


404.1 


33 72 


13,9 


1-1 


1 


1295 


447.2 


34.56 


16.4 


1.2 





1403 


494 4 


36 26 


19.6 


1,3 


.8 


14 99 


536 3 


3570 


22.2 


1.4 


.6 


1585 


5764 


36.14 


25.3 


1.6 




i^OITR ANGLRS CfiBHtBHlD ONB PLATE. 



OnsWeb 

Siiem 
Inohfls. 



i«xx 



lexH 



17XX 



17X^ 



rOUR ilGUS. 



in 
Inokas. 



Llw. 
FUrFt. 



2^X3 



2XX3 



2XX3 



2>iX3 



4.4 
6.0 
5.8 
6.7 
7.6 
8.3 
9.0 

4.4 
5.0 
5.8 
6.7 
7.6 
8.3 
9.0 

4.4 
4.8 
5.6 
6.4 
7.3 
8.1 
9.0 

4.4 
4.8 
5.6 
6.4 
7.3 
81 
9.0 



Total im 
SqUJM 



9.28 
10.00 
10.96 
12.04 
1300 
13.96 
14.80 

1128 
12.00 
12.96 
1404 
15.00 
16.96 
16.80 

9.63 
1001 
1097 
1193 
13.01 
1397 
1505 

1166 
1214 
13.10 
1406 
16.14 
16.10 
1718 



iin A B. 



iin c D. 



372.8 
410.3 
460.3 
515.0 
563.7 
610.5 
651.7 

415.5 
452.9 
502.9 
557.7 
606.4 
653.2 
694.4 

429.9 
458.7 
615.0 
571.7 
633.7 
689.0 
749.3 

481.0 
609.9 
566.2 
623.0 
684.9 
740.2 
800.4 



r* 



4ai7 
41.03 
4200 
42.77 
43.36 
43 74 
4404 

36.83 
37.76 
38.81 
39.72 
40.43 
40.93 
41.33 

4610 
46.83 
4696 
4792 
4871 
4932 
4979 

4127 
42.02 
4324 
4432 
46.26 
46.99 
46.61 



20.5 
23 3 
268 



r2 



10.4 


1.12 


12.1 


1.21 


14.4 


1.32 


17.3 


1.44 


19.8 


1.62 


22.7 


1.62 


25.1 


1.70 


11.1 


0.98 


13.0 


1.08 


15.4 


1.10 


18.5 


1.32 


21.1 


141 


24.2 


1.61 


26.8 


169 


10.4 


l.OO 


11.5 


116 


13.9 


127 


16.3 


137 


19.2 


148 


21.8 


1.66 


25.1 


1.67 


11.1 


0.96 


12.3 


1.01 


14.9 


1.14 


17.4 


1.24 



23 



TWO PLATES. 




ONEOHATTKM 





Two 
Plates. 
Sin in 
Inches. 


ONE CfilKHIL. 


Total 

Sqoan 
Inches. 


iXTB 1 B. 


AIT8 CD. 




Sin in 
Inches. 

3 
4 
6 


Lbs. Per 
. Foot 


I 


r2 


I 


ra 


1 

2 
3 


3XX 


50 
5.0 
6.5 


300 
8.00 
345 


6.00 
1048 
17.34 


2.00 
349 
603 


1.44 
1.45 
1.67 


OAi 
0.4C 
0.4S 


4 
5 
6 


3XxV 


3 
4 
6 


5.0 
5.0 
6.5 


338 
338 
383 


7.18 
12.43 
20.23 


213 
368 
6.29 


1.72 
1.73 
1.85 


0.61 
061 
0.48 


7 
8 
9 


3X^ 


3 

4 
5 


50 
50 
6.5 


3.75 
3.75 
4.20 


8.45 
14.48 
23.26 


2.25 
3.86 
6 64 


2.00 
2.01 
2.13 


0.5a 

064 
061 


10 
11 
12 


3X .'s 


3 
4 
6 


5.0 
5.0 
6.5 


413 
4.13 
4 58 


9 80 
16.64 
26.41 


238 
4.03 
5.77 


2.28 
2.29 
2.41 


056 
066 
0.63 


13 
14 
15 


3XX 


3 
4 
5 


50 
50 
65 


4 50 
4.50 
4.95 


11.23 
18.90 
29 69 


250 
420 
6.00 


2.56 
2.57 
2.69 


0.57 
0.57 
0.64 


16 
17 
18 
19 


4XX 


3 
4 
5 
6 


5.0 

5.0 
6.5 

7.5 


3 50 
350 
3.95 
4.25 


7.32 
12.74 
20.78 
31.63 


209 
3.64 
626 

7.44 


2.98 
2 99 
3.11 
3.26 


085 
0.85 
079 

0.77 


20 
21 
22 
23 


4X.V 


3 
4 
6 
6 


50 
5.0 
6.5 
75 


4.00 
4.00 
4.45 
4.75 


8.90 
15.33 
24.64 
37.00 


222 
3.83 
5.54 
7.79 


3.65 
3 65 
377 
3 93 


091 
0.91 
085 
083 


24 
25 
26 

27 


4X>^ 


3 
4 
5 
6 


5.0 
5.0 
65 

7.5 


4 50 
4.50 
4 95 
525 


10.59 

18.07 
28 68 
42.59 


2.35 

402 
5.79 
8.11 


4 31 
4.32 
4 44 
4.60 


0.96 
096 
O90 
08( 


28 
29 
30 
31 


4XVs 

1 
1 


3 
4 

5 
6 


50 
5.0 
6.5 

I 7.5 


500 

500 

545 

' 5.75 


12.38 

20.94 

32.87 

' 48.37 


2 48 
419 
6.03 
8.11 


4.98 
4.99 
5.11 
5.26 


1.0 
1.0 
09 
0.9 



24 



TWO PIjATBS. 




ONE CHANNEL. 



Two 
Platm. 
Siiein 
Inches. 



4XX 



5XX 



6X-'' 



TY 



5X^ 



5XA 



5XX 



5X-* 



TF 



5X>^ 



ONI GHimL. 


Siie in 


Lbs. Pttr 


Inches. 
3 


Foot 


5.0 


4 


5.0 


6 


6.5 


6 


7.5 


4 


5.0 


5 


65 


6 


7.5 


7 


8.5 


4 


5.0 


5 


65 


6 


7.5 


7 


8.5 


4 


5.0 


5 


6.5 


6 


7.5 


7 


8.5 


4 


5.0 


6 


6.5 


6 


7.5 


7 


8.5 


4 


6.0 


5 


6.6 


6 


7.5 


7 


8.5 


4. 


5.0 


6 


6.5 


6 


7.5 


7 


8.5 


4 


5.0 


5 


6.5 


6 


7.5 


7 


8.5 



Total 

Am, 

Square 

Inches. 



AXIS IB. 



550 
5.50 

5 95 
6.25 

4.00 
446 
475 
505 

4.63 
508 
638 
6.68 

6.26 
6.70 
6.00 
630 

688 
633 
663 

6 93 

660 
695 
726 
765 

713 
7.68 
7.88 
8.18 

776 
8 20 
8.50 
8-80 



14.29 
23.96 
37.25 
54.35 

15.00 
24.23 
36.52 
51.35 

18.24 
29.03 
43.23 
60.25 

21.66 
34.10 
50.22 
69.50 

25.25 
39.34 
57.43 
79.02 

29.02 
44.81 
64 9L 

88.81 

32.98 
50.51 
72.66 
9S.92 

37.13 

56.42 

80.66 

109.32 



ra 



260 
4.36 
6.26 
870 

3 75 

644 

769 

10.17 

3 94 
6.72 
804 

1062 

413 

598 

837 

1103 

430 

6 22 

8.67 

1141 

4.46 

646 

896 

1176 

463 

667 

9 23 

1210 

4 79 
6 88 
9.49 

12 42 



HIS CD. 



5.65 
5.65 
5.77 
5.93 

5.53 
5.65 
5.80 
5.89 

6.83 
6.95 
7.11 
7.19 

8.13 

8.25 
8 41 
8.49 

9.44 
956 
9.71 
9.80 

10.74 
10 8*< 
11.01 
11.10 

12.04 
12.16 
12.31 
12 40 

13.34 
13.46 
13.62 
13.70 



25 



TWO FLiATHSw 




Q ONECHAITKSL 



Two 

PlatM. 
Siiein 


ONI dlHNIL. 


SiMin 


L1n.P0r 


Inokas. 


InoheB. 
4 


Foot 


5xH 


5.0 




5 


6.0 




6 


7.5 




7 


8.5 


5X1^ 


4 


6.0 




5 


6.5 




6 


7.5 




7 


85 


6XX 


4 


5.0 




5 


6.5 




6 


7.5 




7 


85 




8 


10.0 


6Xt\ 


4 


5.0 




5 


6 5 




6 


7.5 




7 


8.5 




8 


10.0 


6X>^ 


4 


6.0 




5 


6.5 




6 


7.5 




7 


8.5 




8 


10.0 


6XtV 


4 


5.0 




5 


6.5 




6 


7.5 




7 


85 




8 


10.0 


6X% 


4 


50 




5 


6.5 




6 


7.5 




7 


85 




8 


10.0 



Total 

Am, 

Square 
Inehee. 



1X18 IB. 



8.38 
8.83 
9.13 
9.43 

9.00 

9.46 

9.75 

1005 

4.50 
4 95 
525 
5.65 
6.00 

5.25 
5.70 
600 
630 
675 

600 
645 
675 
705 
750 

6.75 
7 20 
7 50 
780 
8.25 

750 

7 95 
8.25 

8 55 
900 



41AS 

62.60 

88.98 

120.08 

46.02 

68.99 

97.53 

131.10 

17.26 
27.67 
41.40 
67.92 
78.65 

21.14 
3340 
49 45 
6863 
92.38 

25.25 
3951 
67.84 
79.71 
106.5*3 

29.56 
45.81 
66.50 
91.12 
121.01 

34.08 

52.37 

75.47 

102.87 

135.95 



r* 



495 

709 

975 

12.74 

611 

7.30 

10.00 

13.04 

3.84 

5.69 

788 

1044 

1311 

403 

5.87 

8 24 

10 89 

13.68 

421 

613 

8.57 

1131 

14.20 

4.38 

6.36 

887 

11.68 

14.67 

4.64 

6 59 

915 

12 03 

1511 



iirs CD. 



14.64 
14.76 
14.92 
15.00 

15.95 
16.07 
16.22 
16.31 

9.32 

9.44 

9.60 

9.68 

^9.88 

11.57 
11.69 
11.85 
11.98 
12.13 

13.82 
13.94 
14.10 
14.18 
14.38 

16.07 
16.19 
16.35 
16 43 
16.63 

18.32 
18 44 
18.60 
18.68 

18.88 



26 



TWO PIjATBS. 




ONKOHANNEIi. 





Two 

Plates. 


OHIC 


SlHnL 


Total 
Ana, 


ixn 


«0. 


AXnOD. 




SiMin 


SiMin 


L1n.Fkr 


Sqoare 






, 1 




Inokes. 


Inohas. 
4 


Foot 


Inohti. 


I 


r« 


I j ra 


97 


6XA 


5.0 


8 26 


88.83 


4 71 


20.57 


2.49 


9S 




5 


6.5 


8 70 


59.20 


681 


20.69 


2 38 


99 




6 


7.6 


9.00 


84.77 


942 


20 85 


2 32 


100 




7 


8.5 


9.30 


115.00 


1237 


20.93 


2 26 


101 




8 


10.0 


9.75 


151.30 


1552 


21.13 


2.17 


102 


6XH 


4 


5.0 


9.00 


43 80 


4 87 


22.82 


254 


10} 




5 


65 


945 


66.31 


7.02 


22 94 


243 


104 




6 


7.5 


9.75 


94 37 


9.68 


23.10 


2 37 


105 




7 


8.5 


1005 


127.48 


12.68 


23.18 


2 31 


106 




8 


10.0 


10.50 


167.04 


15.91 


23.38 


2 23 


107 


6XiJ 


4 


5.0 


9.75 


49 04 


503 


25 07 


2.57 


108 


A w 


5 


65 


10.20 


73.72 


7.23 


25.19 


2 47 


109 




6 


7.5 


10.50 


104.36 


9.94 


25.35 


2 41 


110 




7 


85 


1080 


140.40 


1300 


25.43 


2 35 


111 




8 


10 


1125 


183.28 


1629 


25.63 


2.28 


112 


6X^ 


4 


5.0 


10 50 


54.48 


519 


27.32 


2.60 


113 




5 


6.5 


10.95 


81.38 


7.43 


27.44 


2.61 


114 




6 


7.5 


1125 


114.62 


1019 


27.60 


245 


115 




7 


8.5 


11.55 


153.64 


1330 


27.68 


2.40 


116 




8 


10.6 


1200 


199.85 


16.65 


27.88 


232 


117 


7XX 


5 


6.5 


5.45 


31.12 


5.71 


14.73 


2.70 


118 




6 


7.5 


5 75 


46 28 


8.05 


14 89 


259 


1T9 




7 


8.5 


6 05 


64.49 


10.66 


14.97 


2 47 


120 




8. 


100 


6.50 


87.16 


13.41 


15.17 


233 


121 




9 


14.5 


7.85 


122.27 


15.57 


16.36 


208 


122 


7XA 


5 


6.5 


6.33 


37.86 


5.98 


18.33 


2 90 


123 




6 


75 


6 63 


55.68 


8.40 


18.48 


2.79 


121 




7 


85 


6.93 


76.98 


nil 


18.57 


268 


125 




8 


10.0 


7.38 


103.17 


13.98 


18.76 


2 54 


126 




9 


14.5 


8.73 


142.24 


16.30 


19.95 


2.29 


127 


7X^ 


5 


6.5 


7.20 


44.93 


6 24 


21.88 


304 


128 




6 


7.5 


750 


65.46 


8.73 


22.C3 


2.94 


129 




7 


8.5 


7.80 


89.91 


1153 


22.12 


284 


130 


8 


10.0 


8.25 


119 68 


14.61 


22.32 


2.71 


131 


1 1 


9 


14.5 


9.60 


162.78 


16.96 


23.50 


2.45 



27 



TWO PLATES. G 




ONE CHAKITSIL. 





Two 
Plates, 


onciimiL 


Total 
irea, 


km k B. 


AIT8 G B. 




Sue in 


Sue in 


Lbs. Per 


Sqoare 












Inohas. 


6 


Foot 


Inehes. 


I 


r2 


I 


1.2 


132 


7XA 


6.5 


8.08 


52.28 


6.47 


25.45 


3.16 


133 




6 


76 


8.38 


75.56 


9.02 


25.61 


3.06 


134 




7 


8.5 


8.68 


103.22 


1189 


25.69 


2.96 


135 




8 


10.0 


9.13 


136.62 


1496 


25.89 


2.84 


136 




9 


14.5 


10.48 


183.80 


17.64 


27.08 


2.68 


137 


7XX 


5 


6.5 


8.96 


59.93 


6.70 


29.03 


3.24 


138 




6 


7.5 


9.26 


86.04 


9.30 


29.18 


316 


139 




7 


8.5 


9.66 


116.94 


12.26 


29.27 


306 


140 




8 


10.0 


10.00 


i 54.03 


16.40 


29.46 


295 


141 




9 


14.5 


11.36 


205.34 


iao9 


30.65 


270 


142 


7XA 


5 


6.5^ 


9.83 


67.90 


691 


32.60 


332 


143 




6 


7.5 


10.13 


96.88 


966 


3275 


3.23 


144 




7 


8.5 


1043 


131.08 


1267 


32.84 


3.15 


145 




8 


10.0 


10 88 


171.92 


16.80 


33 03 


3.04 


146 




9 


14.5 


1223 


227.42 


18.60 


34.22 


280 


147 


7xH 


5 


65 


10.70 


76.21 


712 


36.17 


3.38 


148 




6 


7.5 


11.09 


108.11 


9.83 


36.33 


3.30 


149 




7 


8.5 


1130 


145.68 


12.89 


36.41 


322 


150 




8 


100 


1176 


190.31 


16.20 


36.61 


3.12 


151 




9 


14.5 


13.10 


250.05 


1909 


37.80 


S.89 


152 


7Xii 


5 


6.5 


11.68 


84 85 


7.33 


39.74 


3.48 


153 




6 


75 


1188 


119.72 


1008 


39.90 


3.36 


154 




7 


85 


. 12.18 


160.71 


13.20 


39.98 


3.28 


155 




8 


10.0 


1263 


209.21 


16.67 


40.18 


3.18 


156 




9 


14.5 


13.98 


273 23 


19 66 


41.37 


2 96 


157 


7XX 


5 


65 


12 46 


93.79 


7.63 


43 32 


348 


158 




6 


7.5 


12.76 


13170 


10.33 


43 47 


3.41 


159 




7 


8.5 


13 05 


17617 


13.60 


43.56 


3.34 


160 




8 


10.0 


1360 


228 58 


16.93 


43.76 


324 


161 




9 


14.5 


1486 


296 94 


2000 


44.94 


303 


162 


sxH 


6 


7.5 


825 


73.06 


8.86 


32.60 


3 95 


163 




7 


8.5 


8 55 


100.09 


11.71 


32.68 


382 


164 




8 


10.0 


900 


132 81 


14.76 


32.88 


365 


165 




9 


14 5 


10.36 


179.23 


17.32 


34.07 


329 


166 




10 


16.0 1080 


223.96 


2074 


34.18 


3.17 



28 



TWO PLATES. 



Q ONBOHANNBIi. 











1 k 


1 










Pl&tes. 


on GEiiniiL. 


Total 
Ana, 


ilTR 1 B. 


AXT8 0D. 




Sisein 


SuBin 


L1n.P0r 


Square 












TiiffhM. 


Inohfls, 
6 


Ibot. 


IndM. 


I 


ra 


I 


r* 


167 


8XA 


7.5 


9.26 


84.64 


9.16 


37.93 


410 


168 




7 


8.5 


9.56 


115.32 


12.08 


38.02 


3.98 


169 




8 


10 


10.00 


152.20 


16.22 


38 21 


3.82 


170 




9 


14.5 


11.86 


203.28 


17.91 


39.40 


3.47 


171 




10 


160 


11.80 


253.17 


2146 


39.62 


335 


172 


8XX 


6 


75 


1026 


96.60 


9 42 


43.26 


422 


173 




7 


K5 


1065 


130 99 


1242 


43.85 


4.11 


174 




8 


iOO 


11.00 


172.09 


15.64 


43.55 


396 


175 




9 


14.5 


12.36 


227.89 


1845 


44.73 


3 62 


176 




10 


16.0 


12.80 


283.00 


2211 


44.85 


350 


177 


8XA 


6 


7.5 


1126 


109.00 


9.69 


48.60 


4.32 


178 




7 


8.6 


11.65 


147.16 


1274 


48.68 


4 21 


179 




8 


10.0 


12.00 


192.65 


16 05 


48.88 


407 


180 




9 


14.5 


13.35 


253.12 


1896 


5007 


375 


181 




10 


16.0 


13.80 


313.50 


2272 


60.18 


364 


182 


sxH 


6 


7.5 


1226 


121.83 


9.95 


63.93 


440 


183 




7 


8.5 


12.66 


163.86 


1306 


54.01 


4.30 


184 




8 


10.0 


13.00 


213.59 


16.43 


64.21 


4.17 


185 




9 


14.5 


1435 


279.00 


19.44 


65.40 


3 86 


186 




10 


16.0 


14.80 


344 72 


23.29 


55.52 


375 


187 


«xH 


6 


76 


1325 


135.10 


10.20 


59.26 


4.47 


188 




7 


8.5 


1366 


181.04 


13.36 


59.35 


438 


189 




8 


10.0 


1400 


235.18 


1680 


59.55 


4.26 


190 




9 


14.5 


15 35 


305.50 


19.90 


60.73 


3 96 


191 




.10 


16.0 


15.80 


376.65 


23.84 


60.85 


3.85 


192 


8X^ 


6 


7.6 


14.26 


148.80 


10.44 


64.60 


453 


193 




7 


8.5 


1456 


i98.yo 


13.66 


64.68 


4.45 


194 




8 


10.0 


15.00 


257.30 


1715 


64.88 


4.33 


196 




9 


14 5 


16 35 


332.60 


20 34 


66.07 


4.04 


196 




10 


16.0 


16.80 


409.20 


24 36 


66.18 


3.94 



29 




rWO CHANNELS. A-l 


-r 1 


■B ONE PLATE. 




J 


6L 




* 




TWO CliliHlU. 








AXTR A B. 








Top Plate, 
Km in 
Inohas. 


Total iTM, 
Square 
Incto. 


Booen- 






AZT8CJ 




Depth in 
Inohw. 


LbB.Per 
root 


trioity. 


I 


ra 


J 


1 


5 


6.5 


lOXX 


6.40 


1.03 


24.4 


3.82 


77.4 


2 




8.5 




7.60 


086 


28.1 


3.69 


903 


3 




9.0 




790 


0.83 


32.2 


4.08 


95.7 


4 




14.0 




1090 


60 


40 


867 


121.3 


5 




6.5 


12Xj^ 


690 


1.14 


257 


3 73 


126.0 


6 




8.5 




8.10 


97 


29 5 


3.64 


147.9 


7 




90 




8.40 


0.94 


33.7 


401 


156.0 


8 




14.0 




1140 


0.69 


41.9 


3.68 


202.2 


9 


6 


7.5 


loxx 


7.00 


1.12 


39.8 


5.69 


84.3 


10 




9.5 




8.20 


0.95 


44.8 


5.46 


96 6 


11 




10.0 




8 50 


0.92 


50 4 


5.91 


J 01.5 


12 




16.0 




1210 


0.65 


63.4 


5.24 


131.2 


13 




7.5 


12XX 


7.50 


1.25 


418 


5.57 


137.4 


a4 




9.5 




8.70 


1.08 


47.0 


5.40 


158.6 


15 




10 




900 


104 


52 8 


5.86 


166.1 


16 




16.0 




12.60 


0.74 


66.3 


5.26 


220.1 


17 


7 


85 


loxx 


7.60 


1.19 


59.1 


7.77 


87J 


18 




10.5 




8.80 


1.03 


68 3 


7.76 


100.1 


19 




14.0 




1090 


83 


86 5 


7.94 


119 J 


20 




20.0 




14.50 


0.63 


103.0 


710 


1431 


21 




8.5 


12XX 


8.10 


1.34 


61.9 


7.64 


^44.8 


22 




10.5 




9.30 


117 


71.5 


7.69 


166.a 


23 




14 


• 


11.40 


0.95 


90.3 


7 92 


199 J 


24 




20.0 




15.00 


0.73 


107.3 


7.16 


245J 


25 


8 


10.0 


12XX 


900 


1.38 


89.1 


9.90 


159. 


26 




12.5 




10.50 


1.18 


105.4 


10.04 


191. 


27 




16 




1260 


0.98 


129.5 


10.28 


222. 


28 




28.0 




1980 


0.63 


172.3 


8.70 


309 


29 




10.0 


i4x>r 


9.50 


152 


92.8 


9.77 


240. 


30 




12.5 




11.00 


1.31 


109.7 


9.97 


288. 


31 




16.0 




13.10 


1.10 


134.3 


10.25 


337J 


32 




28.0 1 


2030 


0.71 


178.3 


8.78 


481. 



30 



rWOOHANNELa A-l^-l-aONB PLATE. 









J 


41 


L 










TVO OHiHHILS. 








AXIS IB. 






Top Plate, 
Km in 
Inokfli. 


Total iTM, 
Sqiun 
InohM. 


looin- 


iXISOD. 




Omtkin 


LbB.P«r 
Foot 


triflity. 


X 


r« 


I 


3.^ 


9 


14.5 


12XX 


11.70 


1.19 


142.4 


12.17 


185.0 


34 




16.0 


\ 


12.60 


1.10 


161.6 


12.82 


209.6 


35 




18.0 




18.80 


1.01 


179.7 


13.02 


236.1 


36 




30.0 




21.00 


66 


224 2 


10.68 


303.9 


37 




14.5 


HXX 


12.20 


1.33 


1481 


1214 


285.8 


38 




16.0 




13.10 


124 


167.5 


12.78 


321.0 


39 




18X) 




14.30 


113 


186.2 


13.02 


359.9 


40 




30.0 




2160 


0.75 


231.9 


10.78 


480.0 


41 


10 


16.0 


14XX 


13.10 


137 


192.3 


14.68 


304.4 


42 




17.5 




14.00 


1,28 


220.0 


16.71 


346.0 


43 




20.0 




16.50 


1.16 


249 9 


16.12 


380.4 


44 




35 


14X^ 


2625 


1.04 


366.8 


13.97 


551.8 


45 




16.0 


16XX 


1360 


1.51 


199.0 


1464 


438.8 


46 




17.5 




14.60 


1.41 


227.2 


16.67 


4938 


47 




20.0 




16.00 


1.28 


257.6 


1610 


544.0 


48 




35.0 


1«X>^ 


27.00 


1.15 


379.4 


14.06 


809.9 


49 


12 


20.0 


16Xi»ff 


17.00 1.81 


371.8 


21.87 


502.6 


50 




22.5 




18.60 


1.66 


418.3 


22.61 


559.6 


51 




30 




2300 


1.34 


500.3 


21.75 


766.6 


52 




50.0 




36.00 


0.88 


658.4 


18.81 


1071.1 


53 




30.0 


18XH 


18.76 


2 23 


403 2 


21.60 


726.5 


54 




22.5 




2026 


2 06 


452.6 


2236 


803.4 


55 




30.0 




24.75 


1.69 


539.7 


2181 


1076.5 


56 


1 


50.0 




36.76 


114 


706.9 


19.23 


151S.8 


57 


12 


20.0 


16XH 


1800 


2.06 


391.3 


21.74 


528.9 


58 




22.5 




19.60 


1.90 


439.3 


22.63 


5809 


59 




30.0 




2400 


155 


5241 


21.84 


787.9 


60 




50.0 




36.00 


1.03 


687.5 


19.10 


1092.4 


61 




20.0 


18XA 


19.88 


2.46 


422 3 


21.26 


756.9 


62 




22.5 




21.38 


2 29 


472.5 


22.11 


833.8 


6S 




800 


% 


26.88 


1.89 


5642 


21.81 


1106.7 


64 




50.0 1 


37 88 


1.29 


737.6 


19.47 


1544.4 



31 



TWO CHANNELS. k\ 


Ftl 


9 

-B ONE PTiATJBl, 


» 




TWOCUHHIU. 








AXTR i B. 






Top Plate, 
Km in 
Inttkei. 


Total ires, 
Sqaaro 
Inches. 


loosn- 




ixis ci 


1 


Depth in 
Indies. 


LbB.Per 
Foot. 


thoity. 


I 


ra 


J 


5 


6.5 


loxX 


6.40 


1.03 


24.4 


3.82 


77.4 


2 




8.5 




7.60 


086 


28.1 


3.69 


903 


3 




9.0 




790 


0.83 


32.2 


4.08 


95.7 


4 




14.0 




1090 


60 


40 


367 


121.3 


5 




6.5 


12XX 


690 


1.14 


25 7 


3 73 


126.0 


6 




8.5 




8.10 


97 


29 5 


3.64 


147.9 


7 




90 




8.40 


0.94 


33.7 


401 


156.0 


8 




14.0 




1140 


0.69 


41.9 


3.68 


202.2 


9 


6 


7.5 


loxX 


7.00 


1.12 


39.8 


6.69 


84.3 


10 




9.5 




8.20 


0.95 


44.8 


6.46 


96 6 


11 




10.0 




8 50 


0.92 


50 4 


5.91 


101.5 


12 




16.0 




1210 


0.65 


63.4 


5.24 


131.2 


13 




7.5 


12XX 


7.50 


1.25 


418 


5.67 


137.4 


J4 




9.5 




8.70 


1.08 


47.0 


5.40 


158.6 


15 




10 




900 


104 


52 8 


6.86 


166.1 


16 




16.0 




12.60 


0.74 


66.3 


6.26 


220.1 


17 


7 


85 


loxx 


7.60 


1.19 


59.1 


7.77 


87.7 


18 




10.6 




8.80 


1.03 


68 3 


7.76 


100.9 


19 




14.0 




1090 


83 


86 5 


7.94 


119.2 


20 




20.0 




14.50 


0.63 


103.0 


no 


1434 


21 




8.5 


12XX 


8.10 


1.34 


61.9 


7.64 


J44.5 
^66.7 


22 




10.5 




9.30 


117 


71.5 


7.69 


23 




14 


• 


11.40 


0.95 


90.3 


7 92 


199.2 


24 




20.0 




15.00 


0.73 


107.3 


716 


246.8 


25 


8 


10.0 


12X>C 


900 


1.38 


89.1 


9.90 


159..^ 


26 




12.5 




10.60 


1.18 


105.4 


10.04 


191.6 


27 




16 




1260 


0.98 


129.5 


10.28 


222.6 


28 




28.0 




19.80 


0.63 


172.3 


8.70 


309 5 


29 




10.0 


14XX 


9.60 


162 


92.8 


9.77 


240.4 


30 




12.5 




11.00 


1.31 


109.7 


9.97 


288.0 


31 




16.0 




13.10 


1.10 


134.3 


10.26 


337.0 


32 




28.0 




20 30 


0.71 


178.3 


8.78 


481.2 



30 



i 



h- 



h^O OHANNBLa A- 




Bl ONE PLATE. 





TWO OIAIIIU. 








AITS IB 




1 




Top PlAte, 
AM in 
Inohai. 


Total im, 
Square 
Inohflt. 


leoin- 




iTT8 C D. 




Stpthin 


Lbs.P«r 


tridtj. 


^r 








Inokea. 


Foot. 








X 


r» 


I 


zz 





14.5 


12XX 


11.70 


1.19 


142.4 


12.17 


186.0 


34 




16.0 


I 


12.60 


1.10 


161.6 


12.82 


209.6 


85 




18.0 




13.80 


1.01 


179.7 


13.02 


236.1 


86 




30.0 




21.00 


66 


224 2 


10.68 


303.9 


37 




14.5 


HXX 


12.20 


1.33 


1481 


1214 


285.8 


88 




16.0 




13.10 


124 


167.5 


12.78 


321.0 


89 




18X) 




14.30 


113 


186.2 


13.02 


359.9 


40 




30.0 




2150 


0.75 


231.9 


10.78 


480.0 


41 


10 


16.0 


Hxy 


1310 


137 


192.3 


14.68 


304.4 


42 




17.5 




14.00 


1,28 


220.0 


15.71 


346.0 


43 




20.0 




15.50 


1.16 


249 9 


16.12 


380.4 


44 




35 


lixH 


2625 


1.04 


366.8 


13.97 


651.8 


46 




16.0 


16X^ 


1360 


1.51 


199.0 


14.64 


438.8 


46 




17.5 




14.50 


1.41 


227.2 


15.67 


493 8 


47 




20.0 




16.00 


1.28 


257.6 


1610 


644.0 


48 




35.0 


uxH 


27.00 


1.15 


379.4 


14.05 


809.9 


49 


12 


20.0 


16XA 


17.00 


1.81- 


371.8 


21.87 


602.6 


50 




22.5 




18.60 


1.66 


418.3 


22.61 


559.6 


51 




30 




2300 


1.34 


600.3 


21.75 


766.6 


52 




50.0 




35.00 


0,88 


658.4 


18.81 


1071.1 


53 




30.0 


18XH 


18.75 


2 23 


403 2 


21.50 


726.6 


54 




22.5 




2025 


2 06 


452.6 


22.35 


803.4 


55 




80.0 




24.75 


1.69 


539.7 


2181 


1076.5 


56 




50.0 




36.75 


114 


706.9 


19.23 


1618.8 


67 


12 


20.0 


16X>< 


1800 


2.06 


391.3 


21.74 


528.S 


58 




22.5 




19.50 


1.90 


439.3 


22.53 


580. ( 


69 




30.0 




2400 


165 


5241 


21.84 


787.1 


60 




50.0 




36.00 


1.03 


687.5 


19.10 


1092.4 


61 




20.0 


18XA 


19.88 


2.46 


422 3 


21.25 


766J 


62 




22.5 




21.38 


2 29 


472.5 


22.11 


833.J 


68 




800 




25.88 


1.89 


564 2 


21.81 


1106.!! 


64 




50.0 




37 88 


1.29 


737.6 


19.47 


1544.-( 



31 



TWO CHANNELS - 




- ONE Z BKAM 



1 

TWO CHiHNlLS. 


Om X BliM. 


Depth 
in In. 

4 


Lbs. Per 


Area in 


Depth 
in In. 

3 


Lbs. Per 


Area in 


PooC 


Sq.In. 


Foot 


8q.In. 


5.0 


3.00 


7.0 


210 








4 


80 


2 40 








5 


10.0 


3.00 








6 


13.5 


405 


4 


7.0 


4.20 


3 


70 


210 








4 


80 


2.40 








5 


10.0 


300 








6 


13.6 


4 05 


4 


• 9.0 


6.40 


3 


7.0 


2.10 








4 


80 


2.40 








5 


10 


3.00 








6 


13.5 


4.05 


5 


6.5 


3.90 


4 


8,0 


2 40 








5 


10 


3 00 








6 


13 5 


4.05 








7 


18.0 


5.40 


6 


9.0 


5.40 


4 


80 


2.40 








5 


10.0 


3 00 








6 


13 6 


4.05 








7 


18.0 


5.40 


5 


14.0 


8.40 


4 


8.0 


2 40 








5 


10.0 


3.00 








6 


13.5 


4.05 








7 


18.0 


5 40 


6 


7.5 


4.50 


4 


8.0 


2.40 








5 


10.0 


3 00 








6 


13.5 


4.05 








7 


18.0 


5 40 








8 


22,0 


6.60 




Total 

Area, 

Square 

Iniohea, 



6.10 
6.40 
600 
7.05 

6.30 
6.60 
7,20 
8.26 

7.60 
7.80 
8.40 
946 

6.30 
6.90 
7.96 
9.30 

7.80 

8.40 

9.46 

10.80 

10.80 
11.40 
12.46 
13.80 

6.90 
7.60 
8.66 
990 
11.10 



7.97 
813 
8.50 
9.42 

10.51 
10.67 
11.04 
11.96 

12.11 
12.27 
12.64 
13.56 

14.71 
16 08 
16.00 
17.72 

21.15 
21.52 
22.44 
24.16 

27.41 
27.78 
28.70 
30.42 

24 91 
26.28 
26.20 
27.92 
28.77 



32 



i 



rWO CHANNELS 




- ONE Z BBAM. 





TWO CliHMKU 


ONI X BEAM. 


Total 




t 






t 






Area, 
Square 

TnflhML 


I 


BA A 




Depth 
In In. 

6 


Lbs. Per 


Area in 


Dapth Lbs. Perl 
in in. Foot, i 

4 8.0 


Area in 


r* 




Foot 


Sq.In. 


Sq.In. 


AJivllOw* 






80 


10.0 


6.00 


2.40 


8.40 


83.91 


404 


81 








5 10.0 


300 


900 


34.28 


3.81 


32 








6 


13.5 


4.05 


10.05 


35.20 


3.5C 


3S 








7 


18 


5 40 


11.40 


3692 


3.24 


34 








8 


22 


6.60 


12.60 


37.77 


3.0G 


35 


6 


16.0 


9.60 


4 


8.0 


2.40 


1200 


44.71 


3 7a 


35 








5 


10.0 


3.00 


12 60 


45.08 


3.58 


37 








6 


13.5 


4.05 


1365 


46 00 


3.37 


38 








7 


18.0 


540 


15 00 


47.72 


3.18 


39 








8 


22.0 


6.60 


16.20 


48.57 


30C 


40 


7 


85 


5.10 


5 


10,0 


3 00 


810 


38.08 


4.7C 


41 








6 


13.5 


4.05 


0.15 


39.00 


426 


42 








V 


180 


5.40 


10.50 


40.72 


388 


43 








8 


22.0 


660 


11.70 
12.15 


4157 


3.55 


44 








9 


23.5 


7.05 


42.48 


35€ 


45 


7 


10.5 


6.30 


5 


10.0 


3 00 


9.30 


45.88 


493 


46 








6 


'13.5 


4.05 


10 35 


46.80 


452 


47 








7 


18.0 


5 40 


11.70 


48.52 


4.16 


48 








8 


22.0 


6 60 


12 90 


49.37 


3.83 


49 








9 


23.5 


7.05 


13.35 


50.28 


377 


50 


7 


13.5 


8.10 


6 


10.0 


3.00 


11.10 


53.28 


4.80 


51 








6 


13.5 


4 05 


12.15 


54.20 


4.46 


52 








7 


18.0 


5.40 


13.50 


55.92 


4.14 


53 








8 


22.0 


660 


14 70 


66.77 


3.86 


54 








9 


23.6 


V.05 


15.15 


57.68 


381 


55 


7 


20.0 


12.00 


5 


10.0 


3.00 


15.00 


76.88 


6.13 


56 








6 


13.5 


4.05 


1605 


77 80 


485 


57 








7 


18.0 


5.40 


17.40 


79 52 


457 


58 








8 


22.0 


6.60 


18.60 


80 37 


432 


59 








9 


23.5 


7.05 


19.05 


81.28 


427 



33 



n-A** 



rWO CHANNELS -- 




ONE Z BEAM. 





TWO CHiHNELS. 


ONI X BUM. 


Total 
















Area, 
Square 
TTiflheft. 


I 


1.2 




Depth 
in In. 

8 


Lbs. Per 


Area in 


Depth 
in In. 

6 


Lbs. Per 


Area in 




Foot 


Sq. In. 


Foot 


Sq.In. 


AUUttvOi 




• 


60 


10.0 


6.00 


13 5 


4 05 


10.05 


57.20 


6.ei 


61 








7 


18.0 


5 40 


11.40 


58.92 


6.11 


62 








8 


22.0 


6.60 


12.60 


59.77 


4.7| 


63 








9 


23.5 


7.05 


13 05 


60.68 


46i 


64 








10 


30.0 


9 00 


1500 


63.14 


4.21 


65 


8 


12.5 


7.50 


6 


13 5 


4.05 


1155 


7100 


615 


66 








7 


180 


5.40 


12 90 


7272 


6.6| 


67 








8 


22,0 


6.60 


1410 


73 57 


5.2i 


68 








9 


23 5 


7 05 


14 55 


74.48 


5li 


69 








10 


30.0 


9.00 


16.50 


76.94 


4.68 


70 


8 


15.5 


930 


6 


135 


4.05 


13 35 


80 40 


6.01 


71 








7 


18.0 


5.40 


14.70 


82.12 


550 


72 








8 


22 


6.60 


1590 


82 97 


5.^ 


73 








9 


235 


7.05 


16 35 


83.88 


511 


74 








10 


30u 


9 00 


18.30 


86.34 


4.7i 


75 


8 


28.0 


16.80 


6 


135 


4 05 


20 85 


13100 


6.2d 


76 








7 


18.0 


5 40 


22 20 


132 72 


59i 


77 








8 


22.0 


6.60 


23.40 


133.57 


5.71 


78 








9 


23 5 


7.05 


23.85 


134 48 


5.61 


79 








10 


30.0 


9.00 


25.80 


136.94 


5 31 


80 






















9 


14.5 


8.70 


6 


13 5 


4.05 


12.75 


96.80 


7.69 


81 








7 


18.0 


5.40 


14.10 


98 62 


6- 90 


82 








8 


22.0 


6 60 


1530 


99.37 


6.50 


83 








9 


235 


7.05 


15.75 


100.28 


6 37 


84 








10 


30.0 


9.00 


17.70 


102.74 


68Q 


85 


9 


16.0 


9.60 


6 


135 


4 05 


13.65 


114.60 


840 


86 








7 


18.0 


5.40 


1500 


116.32 


773 


87 








8 


22.0 


6 60 


16.20 


117.17 


7.28! 


88 






9 


23 5 


7.05 


16.65 


118.08 


7.08 


89 I 




10 


30.0 


9 00 


18.60 


120.54 


J 



34 



TWO CHANNELS — 




ONE Z BEAM. 





TWO dUMMKLS. 


ONI X BUM. 


Totel 










1 
Depth Lbs "^ 
inTn. Foot 




Area, 
Sqoare 
Inches. 


I 


«^ 9 




Depth 
in In. 

9 


Lbs Per 
Foot. 


Area in 
8q ^n 


Area in 
Sq In 


T»* 


90 


30.0 


18.00 


6 


13 5 


4.05 


22.05 


180.20 


8.17 


91 








7 


18 


5.40 


23.40 


181.92 


7.77 


92 








8 22.0 


j 6.60 


24.60 


182.77 


7.43 


93 








9 


23.5 


7.05 


26.06 


183.68 


7 33 


94 








10 


30.0 


9 00 


27.00 


186.14 


6.89 


95 


10 


17.5 


10.60 


6 


13.5 


405 


1466 


153.00 ,10.62 


96 










18.0 


5.40 


15.90 


154.721 9.73 


97 


f 






8 


22.0 


6 60 


17.10 


165.57 


9.10 


98 








9 


23.5 


7.05 


17.66 


156.48 


8.92 


99 








10 


30.0 


9.00 


19.60 


158.94 


816 


100 


10 


20 


12.00 


6 13.5 


4.05 


16.06 


180 80 


11.26 


101 








7 18.0 


5.40 


1740 


182 52 


1049 


102 








8 


22,0 


6.60 


18.60 


183.37 


9.86 


103 








9 


23.5 


7.05 


19.06 


184.28 


9 67 


lOi 








10 


30.0 


9.00 


21.00 


186.74 


8.89 


105 


10 


35.0 


21.00 


6 


13.5 


405 


2606 


255.80 


1021 


106 








7 


18.0 


5.40 


26.40 


257.52 


9.76 


107 








8 


220 


6.60 


27.60 


258.37 


9.36 


108 








9 


23.5 


7.05 


28.06 259.28 


9.24 


109 








10 


30.0 


9.00 


30.00 ' 261.74 


8.74 


110 


12 


22.5 


13.50 


7 


18.0 


5.40 


18.90 


283.72 


16.01 


111 








8 


22.0 


6.60 


20.10 


284.57 


14.16 


112 








9 


235 


7.05 


20.66 


285.48 


13.89 


113 








10 


30.0 


9.00 


2260 


287 94 


12.80 


114 








12 


42.0 


12 60 


26.10 


291.00 


11.16 


115 


12 


300 


18.00 


7 


18.0 


540 


23.40 


339.72 


1462 


116 








8 


22.0 


6 60 


2460 


340.57 


13 84 


117 








9 


23.5 


7.05 


26 06 


341.48 


13.63 


118 








10 


30.0 


9 00 


27.00 


343.94 


12.74 


119 








12 


42.0 


12.60 


30.60 


347.00 


1134 



35 



I 

1 



.'^^O OHAITNBLS — 



ONE Z BlelAJML. 











^ 


I 


*" 


i 






1 

I TWO CHINNKLS. 


( 


DNE X BSiM. 


Total 
















Am, 
Sqoare 
Infihaa. 


•I 


r2 




Depth 
in In. 

12 


Lbs. Per 


Area in 


Depth 
in In. 


Lbs. Per 


ireain 




Foot 


Sq.In. 


Foot. 


Sq.In. 


Ai*Wia*^B« 






20 


50.0 


30.00 


7 


18 


5.40 


35.40 


499.72 


1412 


[21 








8 


220 


6.60 


36.60 


500.57 


13.68 


.22 








9 


23.6 


7.05 


37.05 


50148 


13.54 


.23 








10 


30 


9.00 


39.00 


503.94 


12.92 


24 








12 


42.0 


12.60 


42.60 


607.00 


11.90 


.25 


15 


40.0 


24.00 


8 


22.0 


6.60 


30.60 


722 57 


23 61 


26 








9 


23.5 


7.05 


3105 


723.48 


23.30 


27 








10 


30.0 


9.00 


33.00 


725 94 


2200 


28 








12 


42.0 


12 60 


36.60 


729 00 


19 92 


29 








15 


50.0 


15.00 


39.0D 


734.30 


18.83 


30 


15 


50.0 


30.00 


8 


22.0 


6.60 


36.60 


834.57 


22.80 


31 








9 


23.5 


7.05 


37 05 


835.48 


22.55 


32 








10 


30.0 


9.00 


39.00 


837.94 


21.48 


33 








12 


42 


12.60 


4260 


841.00 


19.74 


34 








15 


50 


15.00 


4500 


846.30 


18 81 


35 


15 


60.0 


36.00 


8 


22 


660 


42.60 


946.57 


22.22 


36 








9 


23.5 


7.05 


43.05 


947.48 


22*01 


37 








10 


30 


9 00 


4500 


949.94 


21.11 


38 








12 


42 


12.60 


48.60 


953.00 


19.61 


39 








15 


50.0 


15.00 


51.00 


958.30 


18 79 






36 



» 


T 


C 

IT 






THKEB A - 


r 


^M^L.. B I-BBAMS 
D 




TWO BUMS. 


ONI BUM. 


Total Am, 
Square 
Inehei. 


I 


r« 




Depth 
in Ins 


Lbs. 
Per Ft 


Area in 
Sq. Tns. 


Depth 
in us. 


Lbe. 
Per Ft. 


ires in 
8q. Ini. 


1 


6 


13.5 


8.10 


6 


13.5 


4.05 


12.16 


51.0 


4.20 


2 








7 


18.0 


6.40 


13.50 


52.7 


3.91 


3 


7 


18.0 


10.80 


6 


13.5 


4.05 


14.85 


93.6 


630 


4 








7 


18.0 


5.40 


16 20 


95.3 


5.88 


5 








8 


22 


6.60 


17.40 


962 


5.53 


6 








9 


23 5 


7.05 


17.85 


97.1 


5.44 


7 


8 


22.0 


13.20 


6 


13.5 


4 05 


17.25 


141.8 


8.22 


8 








7 


18 U 


5 40 


18 60 


1435 


7.72 


9 








8 


22.0 


6.60 


19.80 


144.4 


7.29 


10 








9 


23.5 


7.05 


20.25 


145.3 


7.17 


11 








10 


30.0 


9.00 


22.20 


147.7 


6.66 


12 


9 


23.5 


14.10 


7 


18.0 


5.40 


19 50 


198.7 


1019 


13 








8 


22 


6 60 


20.70 


199.6 


9.64 


14 








9 


23 5 


7.05 


21.15 


200.5 


948 


15 








10 


30.0 


9 00 


23 10 


202.9 


8.79 


16 








12 


42.0 


12.60 


26.70 


206.0 


7.72 


17 


10 


30.0 


18.00 


8 


22 


6.60 


24.60 


304.6 


12.38 


18 








9 


23 5 


7 05 


25.05 


305.5 


12.19 


19 








10 


30.0 


9,00 


27.00 


307 9 


1141 


20 








12 


42 


12 60 


30.60 


311.0 


10.16 


21 








15 


50.0 


15.00 


33.00 


316.3 


9 58 


22 


12 


42.0 


25.20 


9 


23.5 


7.05 


3225 


555 5 


17.22 


23 








10 


30.0 


9.00 


34.20 


557.9 


16.31 


24 








12 


42 


12.60 


37.80 


561.0 


1484 


25 








15 


50.0 


15.00 


40.20 


566.3 


14.09 


26 


15 


50.0 


30.00 


9 


23 5 


7.05 


37.05 


802.7* 


2167* 


27 








10 


30.0 


9.00 


3900 


1004,8* 


25.76* 


28 








12 


42.0 


12.60 


42.80 


1071.0 


25.14 


29 








15 


50.0 


15.00 


45 00 


1076 3 


2392 


n 


Tliew 


rvalues 


are about Ax 


[3 CD. 


All others are abo 


at Axis i 


L B. 



97 







^ 


C 


B 


• 




ONE PLATE. 




1 

D 


TWO ANGLES. 




One Plate, 
Size in 
Inches. 


TWO AHGLSS 


Total 

\rea, 

Sqoare 

Inches. 


AITS 1 B. 


Eeoen- 
tricity. 


JLIB 
CI. 




SIse in 


Lbs. Per 


I 


r2 






Inches. 


Foot 










0.8 


1 


6XX 


2 X2X 


3.5 


3 60 


105 


2.93 


1.44 


2 




2 X3 


4.0 


3.90 


11.1 


284 


155 


1.31 


3 




2>^X3 


4.4 


414 


11.2 


2.71 


1.49 


1.^ 


4 




3 X3 


5.9 


6.04 


12.3 


245 


1.50 


U 


5 


6X^8 


2 X2% 


35 


435 


14.1 


323 


1.19 


0.7 


6 




2 X3 


4.0 


4.66 


14.9 


3.19 


1.30 


1.1 


7 




2XX3 


44 


4.89 


14.9 


304 


1.26 


1.1 


8 




3 X3 


5.9 


6.79 


16.1 


2.77 


1.31 


i.a 


9 


7XX 


2 X2X 


3.5 


3.85 


16.2 


422 


1.62 


o.a 


10 




2 X3 


4.0 


415 


17.1 


412 


1.74 


1.2J 


11 




2XX3 


4.4 


4 39 


17.1 


390 


1.71 


1.1 


12 




3 X3 


5.9 


5.29 


18.3 


3.46 


1.77 


1.2 


13 


7X^ 


2 X2% 


3.5 


4 73 


21.7 


4.59 


1.32 


0.7 


14 




2 X3 


4.0 


603 


22 9 


4 65 


1.44 


1.1 


15 




2XX3 


4.4 


6.27 


22 8 


433 


1.42 


1.0 


16 




3 X3 


5.9 


6.17 


24.2 


3.93 


1.52 


1.1 


17 


8XX 


2 X3 


4.0 


4.40 


24.9 


6 66 


1.92 


1.1 


18 




2XX3 


4.4 


464 


24.9 


6.36 


1.90 


1.1 


19 




3 X3 


5.9 


6.64 


26.3 


4.76 


2.01 


1.1 


20 




3 X4 


83 


6.98 


29.3 


420 


2.30 


2.0 


21 


8X>^ 


2 X3 


40 


640 


33.2 


615 


1.56 


1.0 


22 




2XX3 


4.4 


6.64 


33.2 


688 


1.56 


o!fl 


23 




3 X3 


5.9 


6.64 


35.0 


6.35 


1.70 


1m 


24 




3 X4 


8.3 


798 


39.2 


4.92 


2.01 


2.i 


25 


9XX 


2^X3 


4.4 


4.89 


34.6 


707 


2.07 


l.J 


26 




3 X3 


5.9 


679 


36.4 


629 


2.23 


l.lj 


27 




3 X4 


8.3 


723 


40.5 


5.60 


2.56 


2i 


28 




3 X4X 


8.9 


759 


41.5 


547 


2.65 


3.2 



<^fi 



ONE PLATE. 




TWO ANGLES. 



4 


OnePl&te, 
SiMin 
InohM. 


TWO iSGLIR. 


Total 

Sqnare 
Inehes. 


ilTS 1 B. 


Eocen- 
tricity. 

1.69 
1.88 
222 
2.30 


iUS 

CD. 
r2 




SIm in 
Inches. 


Lbs. Per 
Foot. 


I 


r2 


29 
30 
31 
32 


9XH 


2^X3 
3 X3 
3 X4 
8 X4X 


4.4 
6.9 
8.3 
8.9 


6.02 
6.92 
8.36 
8.72 


46.1 
48.7 
54.5 
56.0 


7 67 
704 
662 
6.42 


0.93 
1.01 
2.24 
2.99 


33 
34 
35 
36 


10XJ< 


2^X3 
3 X3 
3 X4 
3 X4X 


4.4 
5.9 
8.3 
8.9 


6.14 
6.04 
7 48 
7.84 


46.6 
49.0 
54.3 
55.7 


906 
8.11 
7.26 
7.10 


2.23 
2.43 
2.81 
2 90 


1.01 
1.07 
2 3« 
3.18 


37 
38 
39 
40 


loxH 


2^X3 
3 X3 
3 X4 
3 X4>^ 


4.4 
6.9 
8.3 

8.9 


6.39 
7.29 
8.73 
9.09 


61.9 
65.6 
73.2 
75.2 


9.69 
8.98 
8.38 
827 


1.79 
2.01 
2.41 
2.50 


87 
0.95 
214 
2.87 


41 
42 
43 
44 


12XX 


3 X3 
3 X4 
3 X5 
3>^X5 


5.9 

8.3 

9.5 

10 2 


654 
7.98 
8.70 
9.12 


81.9 
90.8 
95.3 
96.6 


12.63 
1138 
10 96 
10.48 


2.78 
3.26 
3.47 
3.45 


99 
2.23 
3.88 
3.73 


45 
46 
47 
48 


i2xys 


3 X3 
3 X4 
3 X5 
3^X5 


5.9 

8.3 

9.5 

10.2 


8.04 

948 

10 20 

10.62 


109.4 
122.3 

128.7 
128.9 


13 60 
12.90 
12.62 
1214 


2.26 
2.74 
2.96 
2.96 


0.87 
1.97 
3.44 
3.33 


49 
50 
51 
52 


14XA 


3 X3 
3 X4 
3 X5 
3XX5 


5.9 

8.3 

95 

10.2 


7.92 

9.36 

1008 

10.60 


148.3 
165.4 
173.8 
174.0 


18.73 
17.68 
1726 
16.68 


2 75 
3.31 
3.56 
3.58 


0.85 
1.9 
3.42 
3.31 


53 
54 
55 
56 


U-KH 


3 X3 
3 X4 

3 X5 
3XX5 


5.9 

8.3 

9.5 

10.2 


8.79 
1023 
10.96 
11.37 


169.3 
188.5 
193.3 
198.6 


1926 
1842 
18.11 
1746 


2.45 
3.03 
3.28 
3.31 


0.79 
1.83 
3.21 
3.11 



•JO 



pITb 



ONE PLATE. 



TWO ANaiiBS. 





Oae Plate, 
Sin in 
Inches. 


TWO INGLES. 


Total 

im, 

Square 

Inches. 


AITS 1 6. 


Scoen- 
tridtj. 


CD. 

1-3 

0.8: 




Size in 
Inches. 


Lbs. Per 
Foot. 


I 


1.2 


57 


15Xt\ 


3 


X3 


5.9 


8.23 


179.9 


21.86 


2.86 


58 




3 


X4 


8.3 


9.67 


200.8 


20.77 


3.46 


1.8 


59 




3 


X5 


9.5 


10.39 


211.0 


20.31 


3.73 


3.3 


60 




3XX5 


10.2 


10.81 


211.3 


19.55 


3.76 


3.2 


61 


15X^ 


3 


X3 


5.9 


9.17 


204.2 


22.28 


2.67 


0.7( 


62 




3 


X4 


8.3 


1061 


228.6 


21.55 


3.16 


1.7 


63 




3 


X5 


95 


11.33 


240.4 


21.23 


3.42 


3.11 


64 




3XX5 


10.2 


1175 


240.9 


20.52 


3.46 


3.a 


65 


15XX 


3 


X3 


5.9 


11.04 


249.6 


22 61 


2.13 


0.61 


66 




3 


X4 


8.3 


12.48 


279.6 


22.40 


2.68 


1.51 


67 




3 


X5 


9.5 


13.20 


294.4 


22 30 


2 94 


2.71 


68 




4 


X5 


10.8 


13.98 


295.4 


21.13 


3.00 


2.6S 


69 


15X>^ 


3 


X3 


5.9 


12.92 


292.1 


22.62 


1.82 


oa 


70 




3 


X4 


8.3 


14 36 


326.5 


2275 


2.33 


1.41 


71 




3 


X5 


95 


15 08 


343.8 


22.80 


2.57 


2.5 


72 




4 


xr) 


10.8 


1586 


345.5 


21.79 


2.64 


2M 


73 


16XA 


3 


X4 


8.3 


9.98 


240.5 


2410 


3 60 


1.81 


74 




3 


X5 


9.5 


10.70 


252.6 


23.61 


3.S9 


3.21 


75 




4 


X5 


10.8 


11.48 


253.1 


22.06 


3.93 


3.03 


76 




4 


X6 


13.9 


13.34 


272.9 


20.45 


4.40 


5.13 


77 


16X^ 


3 


X4 


8.3 


10.98 


273.7 


24.92 


3.28 


1.71 


78 




3 


X5 


9.5 


11.70 


287.9 


24.60 


3.56 


3.00 


79 




4 


X5 


10.8 


12.48 


288.7 


2313 


3.62 


2.85 


80 




4 


X6 


13.9 


14 34 


312.2 


21.77 


4.09 


4.8o 


81 


16XX 


3 


X4 


8.3 


12.98 


334.5 


25.77 


2.77 


1.52 


82 




3 


X5 


. 9.5 


13.70 


352.1 


25.70 


3.04 


2.67 


83 




4 


X5 


10.8 


14.48 


353 9 


24 44 


3.12 


2.56 


84 




4 


X6 


13.9 


16.34 


384.3 


2352 


3.69 


4.40 



4t\ 



A-—' 



ONE PLATE. 




TWO ANGLES. 





lit 


T¥0 AH6UB. 


Total 

Square 
Inehis. 


AXIS AB. 


Kooen- 
trioitj. 

2.40 
2.65 
2.74 
3.20 


AXIS 
OD. 




8iie in 
Inches. 


Lbs. Per 
Foot 


I 


r2 


85 
86 
87 
88 


lexH 


3 
3 
4 
4 


X4 
X5 
X5 
X6 


8.3 

95 
10.8 
13.9 


14.98 
15.70 
16.48 
18.34 


390.6 
410.9 
413.7 
450.0 


26.07 
26.17 
25.10 
24.53 


1.39 
2.43 

2.3') 
4.0b 


89 
90 
91 
92 


18XA 


3 
3 
4 
4 


X4 
X5 
X5 
X6 


8.3 

95 

10.8 

13.9 


1061 
11.33 
12.11 
13.97 


334 2 

351.0 
352.5 
380.2 


3151 
3099 
29.12 
27.22 


3.86 

4.18 
4.27 
4.80 


1.72 

3.04 
2.87 
4.90 


93 
94 
95 
96 


18 X;^ 


3 
3 

4 

4 


X4 
X5 
X5 
X6 


8.3 

9.5 

10.8 

13.9 


1173 
12.45 
13 23 
15.09 


379.7 
399.2 
401.6 
434.5 


3236 
32.06 
3035 
28.80 


3.49 
3.80 
3.90 
4 44 


1.60 
2.82 
2.69 
4.61 


97 

98 

99 

100 


18XX 


3 
3 

4 
4 


X4 
X5 
X5 
X6 


8.3 

9.5 

10.8 

13.9 


1398 
14.70 
15.48 
17.34 


4«3.5 
487.5 
491.4 
534.2 


33.15 
33.16 
31.74 
30.82 


2.93 
3.22 
3,34 
3.87 


1.41 
2.49 
2.39 
4.15 


101 
102 
103 
104 


18X>^ 


3 
3 
4 
4 


X4 
X5 
\'5 
X6 


8.3 

95 

10.8 

13.9 


16.23 
16 95 
17.73 
1959 


540.8 
568.5 
574.2 
624.6 


33.32 
3354 
32.39 
31.88 


2 52 
2.79 
2.91 
3.42 


1.29 

2.25 
2.18 
3.80 


105 
106 
107 
108 


18X^ 


3 
3 
4 
4 


X4 
X5 
X5 
X6 


8.3 

9.5 

10.8 

13.9 


1848 
19.20 
19.98 
21.84 


614.2 
6447 
651.9 
709.0 


33.23 
33 58 
3263 
3246 


2.22 
2.46 
259 
3.07 


1.20 
2.08 
2.03 
3.53 



<-!■ 



TWO PLATES, 



TWO Aird-LBS. I 





Biem 
iDtlw. 


1^^ 


SWUlkE^ 


Par Ft. 


rS 


I 


r! 


i(T. 


v 


1 

2 
3 


6X>i 


7X^ 
7XJi 
7x>i 


2>iX3 


4.4 

8.7 
9.0 


6.8B 
8.16 
1040 


14.6 
16.7 
18.9 


246 

2.06 
1.82 


1.9S 

2.15 
2.24 


209 
2.37 
2.58 


4 

6 
6 


^■x.H 


8XM 




4.4 

8.7 
9.0 


7.88 
10 27 
12.66 


2IJ) 
24.fi 

27.1 


2 76 
2 39 
2.14 


2.00 
2.15 
2,25 


2.73 
2.87 
3.16 


7 
8 
9 


"i-X-'A 


IX y. 
7XH 
'XX 


3 X3 


9.7 


7.04 
a70 
1107 


22.9 
25.5 


3 26 
2.84 
260 


2.23 
2.41 

2.62 


1.93 
2.1B 
2.39 


10 
11 
12 


ly.^ 


sx^ 
sxx 




72 
9.7 


8-17 
1096 
13.46 


33.8 
37.1 
41.0 


368 
3.89 
3.06 


2 23 
2.40 
2.51 


25« 
2.76 
2,95 


13 
14 
15 


8XX 


SXJi 
8XX 


3 X3 


S.9 
7.2 
9.7 


7.54 
9.32 
11.82 


329 
36 3 
40.1 


4.36 
3.90 
3.38 


2.57 
2.78 
2 93 


2,27 
2.61 
2.84 


16 
17 

IH 


8XJi 


9XM 
^XH 
9X>I 




6.9 
7.2 
9.7 


9.92 
11.82 
1445 


488 
53.1 
67.fi 


4,92 
449 
401 


2 55 
2.75 
2 90 


2.99 
3.32 

3,63 


19 

20 
21 


flXi-^ 


ex>i 


3 X4 


8.3 
11.2 
14.1 


1117 
14.03 
16.90 


60.2 
65.3 
70.2 


lit 

4.16 


3.08 
3.27 
3.30 


3.67 
4.04 
4.33 


22 
21 


SX/s 


lOXJi 

10 xx 

lOX^ 




ii.'s 

14.1 


12-11 
1610 
18.09 


70.2 
76.2 
81.6 


5.80 
5 05 
4.51 


2 98 

3 20 
3.34 


4.12 
4.55 
4.86 


25 

2H 
27 


lOxA 


lOX^ 

lox;^ 
lOXJi 


3 X4 


8.3 
11.2 
14.] 


11.80 
14,85 
17.84 


81.3 
87.6 
93 2 


6 86 
5.90 
623 


3.41 
3.66 
3 80 


417 
4,68 
4,S0 


28 
Sit 


lOXJ^ 


12XJi 
12XX 
12X5i 




8.3 
112 
14.1 


13.23 
16,47 
19.71 


1038 
liO,4 


7.27 
6.30 
5.60 


3.35 

3,61 
3.77 


5.49 
6.M 
6.39 


111 


I2X^ 
12X?i 
12 XV 




8.3 
11.2 
14.1 


16.88 
19.22 
22.^8 


127.( 
136.1 
144.1 


7.86 
■708 
8.4i 


3.29 
3.52 
3.69 


5.7S 
6.1S 
6.49 


34 


12XA 


12X?^ 


3 X5 


9-'- 


13.95 


140-0 


1003 


4.16 


6.34 



TWO PLATES. 



\ -411— 



TWO ANGLES. 



Plato, 
Site in 
Inches. 



35 
36 
37 

[38 
39 
40 
41 

42 
43 
44 

45 
46 
47 
48 

49 
60 
51 

62 
53 
54 
65 

66 
57 

68 

59 
60 
61 
62 

63 
64 
65 

66 
67 
68 



12XA 



12X^ 



12XX 



UXH 



14XX 



16X^ 



16X% 



18X^ 



18XX 



18X>^ 



Top 


TWO AHGLKS. 


PUte, 
Sixain 








Inches. 


Size in Inches. 


Lbs. 
Per Ft 


12XX 
12X>| 


3 X5 129 




16.2 


12XH 




19.5 


uxH 


3XX5 


10.2 


i^x'A 




13.7 


14X>^ 




17.2 


14X3K 




20.8 


14X1 




10.2 


14xli 




13.7 


14X2 




17.2 


14X^^ 


3XX6 


11.4 


14XX 
14X^ 




15.4 




19.3 


14X^ 




23.3 


14X1 




11.4 


14Xli 




15.4 


14X2 




19 3 


l^XH 


3XX6 


11.4 


UX/z 




15.4 


14XH 




19 3 


14X^ 




23 3 


14X1 




11.4 


14Xli 




•5.4 


14X2 




19 3 


14X^ 


3XX6 


11.4 


14X>i 




15 4 




19.3 


14X^ 




23 3 


14X1 




114 


14Xli 




15.4 


14X2 




19.3 


14X1 




11.4 


14X1 J 




15.4 


14X2 




193 



Total 

Area, 

Square 

Inches. 



17.49 
20 97 
24 46 

15.87 
19.72 
23.67 
27.48 

26.12 
3522 
4432 

17.34 
2149 
25.58 
29.73 

27.84 

37 24 
46.58 

18.09 
22.24 
26.33 

30 48 
2884 

38 24 

47 58 

18.84 
2299 
27.08 
31.23 

2984 
39.24 

48 58 

32.09 
41.49 
5083 



AXIS A B. 



1, 



H9.4 
167.0 
164.2 

165.6 
177.7 
188.2 
197.9 

258.9 
297.9 
340.1 

256 3 
273.9 
288.0 
300.4 

392 2 
444.5 
495.1 

371.2 
396.8 
416.6 

432.7 
563.2 
631.8 
696.5 

514.9 
551.2 
578.0 
599.7 

776.6 
866.7 

947.8 

921.4 
1037.5 
1185.4 



r2 



8.54 
749 
6.71 

10.43 
901 
7.98 
7.20 

991 
8.46 
7.67 

14.78 
12.74 
11.26 
10.10 

14.09 
1194 
10.63 

20.52 
17.841 

15 82 

14.19 
1953 

16 52 
14 64 

27 33 
23.97 
21.33 
19.20 

26 03 
2209 
19 51 

28 71 
25.01 
22.34 



Ecoen-j AXIS 

tric- 

itj. 



4 46 
4.65 

4.78 

4.03 
4.33 
4.63 
4.68 

4 69 
5.21 
5.59 

4.63 
5.00 
5.25 
5.43 

5.30 
5.89 
6.32 

5.10 
5.56 

5.88 

6.10 
5.84 
6.53 
7.02 

5.54 
6.09 
6 46 
6.74 

6 34 
7.14 
7.69 
5-89 
6 76 
7.36 



•r 



A*> 





















J 


c 


THREE PLATES TWO ANGLEa 






i 


nfoiiGLta. 


£ 


UlSil. 


^-1 ^\ 


















lului. 




jiVUlIlUbH, 


Lla. 

tan. 




^ 


r" 


itj. 


r' 


] 


9XX 


12Xy 


2XX2X 


4,9 


10.44 


78.3 


7,50 


2.39 


13.6 


! 




12XA 




4.0 


11.18 


82.3 


7.86 


2.55 




S 


9XA 






4.S 


12.32 


96.5 


7.83 


2.32 




4 




12XJ^ 




5.9 


13.67 


102.1 


7.47 


2.61 


13,5 


5 


9X?^ 






5.9 


14.79 


110.2 


7,86 


2.32 




6 


9XH 


12Xi', 


2XX2X 


7.0 


16.20 


122,1 




2.49 


13.4 




axf. 






7.0 


17.33 


136.2 




2 32 




8 




12X>^ 




8.0 


18.6S 


U2.1 


7.61 


2.46 


13.1 


g 


SXK 






8.0 


19.80 


156,1 




2.32 




10 




12X>^ 




8.0 


21.30 


166,0 


7.79 


2.5S 




n 


10X^4^ 


14xX 


3 X3 


6.9 


13.04 


109,1 


9.07 


271 


18,2 


12 




HXA 




69 


12.92 


114.4 


886 


2.88 




13 


IOXts 






6.9 


1417 


134,4 


949 


3.63 




]4 




14X>^ 




7.2 


16.82 


142.1 


898 


2,84 


18.1 


15 


lOXJi 






7.2 


17.07 


161.9 


9 48 


2.63 




16 


lOXJ^ 


14Xi'c 


3 X3 


8,4 


1867 


169,7 


909 


2 81 


180 


17 


IOXt^ 






8.4 


1992 


189.3 


960 


2.64 




18 




14XX 




S.7 


2167 


197.4 


9.16 


3.79 


18.0 


19 


loxx 






9.7 


22.82 




962 


2.64 




20 




UX}i 




9.7 


24.57 


231.1 


940 


2 86 




21 


12XX 


15X!i 


3 X3 


6,9 


13 29 


181.7 


1367 


3.10 


21,8 


22 




15 X A 




5.9 


1423 


190.6 


13 39 


3.31 




23 


12XiE 






5.9 


15.73 


223.4 


14.21 


2.99 




24 




15XJ^ 




7.2 


17.46 


236.3 


13.66 


3.26 


21.6 


25 


nxH 






7.2 


18,95 


269.0 


1420 


3.O0 




26 


12X^ 


15x/j 


3 X3 


S.4 


20.60 


282.1 


13.69 


3.22 


21.5 


27 






8.4 


22.10 


314.9 


1425 


3.00 




28 




15X>^ 




9.7 


23 82 


328,0 


1377 


3.20 


31,5 


29 


12XX 






9.7 


25.32 


360.4 


14.23 


3.01 




30 




15XH 




fl-r 


27.20 




14.06 


3.25 




31 


12X>i 


isxH 


3 X3 


9.7 


30.20 


447,0 


14.81 


2.93 




32 


nxj,- 


16XX 




5,0 


U.54 




19.26 


3,46 


25.9 


33 




16xft 




69 


16.54 


294018 92 


3.70 




34 


nxA 






6.9 


17.29: 344.1il9 90 


333 




35 




16X?i 




7.2 


19.071 364 3!l9.11 


3.6^ 


25.6 










44 













raRTiP! FLATES ' 



TTWO ANOLES. 





Plml«! 




TVO IIGLES. 


tow 

ITH, 


ilMiB. 


")■ 


UIS 




Sinlnliidiii. 


u*. 
Pun. 


a 


I 


r" 


rv 


w 


14XJi 


16X>i 


3 X3 


7.2 


20.82 


4142 


19 89 


3.34 




(7 




18Xi^ 




8.4 


22.64 


431.7 


19.16 


3.62 


25.5 


18 


14 X A 






8.4 


24 29 


484.1 


19.93 


3.34 




tg 




16XX 




9.7 


2607 


505.0 


1937 


3,57 




lu 


14XX 






9.7 


27.82 


&54.e 


19.94 


335 




11 


i4x;i 


16X?^ 


3 X3 


9.7 


29 82 


687 6 


1970 


3 63 




12 


14XH 






9,7 


33,32 


684.6 


2055 


3 26 








J6X?< 




122 


36 82 


731.2 


19 86 


3.59 


21.9 




14X^ 






12 2 


4032 


828.9 


20 56 


3.28 




46 


loX>' 


18XX 




5.9 


16 64 


316.-J 


22.28 


3 72 


35,4 


46 


16XX 


18XA 


3 X3 


5.9 


1667 


363.-1 


21.81 


4 00 




47 


16X:?s 






69 


1864 


425.5 


22 96 


3.59 








ISXJi 




7.2 


20.45 


450.4 


23 03 


3,9.1 


31.9 


4( 


15X>^ 






7,2 


22.32 


512 2I 


22.96 


3 6(i 




60 




isxA 




8.4 


2417 


542,2 


22 44 


3.89 


34.7 


Gl 


15XA 


isx^ 


3 X3 


8.< 


26.04 


604.3 


2321 


3 60 




62 




18X^ 




9.7 


27.86 


624.8 


22 36 


3.86 


347 


S3 


15XX 






9.7 


29.82 


685.S 


23.00 


361 




54 




18XH 




9.7 


32.07 


727.0 


22 67 


3.93 




65 


15XH 






9.7 


3682 


849.1 


23,70 






56 


I5X« 


iSxH 


3 X3 


13.S 


3957 


904.6 


3286 


3 88 


33.9 


67 


ISX^i" 






12.3 


43.32 


1026.6 


23,70 


B.5.'i 




hi 


16XX 


20XV 


3XX3X 


8.3 


17.98 


433.4 


2410 


4.20 


43.3 


5f 




20XA 




8.3 


19.23 


452.8 


23.66 


4 46 




6C 


16XA 






8.3 


21.23 


631.5 


35.03 


4.04 




6 


16XA 

16X^ 


20X^ 


3>^X3X 


8^ 


23.48 


653.4 


2462 


4.28 




6 








24.48 


629.7 


25.73 


3.93 




6 




20Xt^ 




9,7 


26.57 


6GO.0 


24.84 


4.?3 


41.7 


6^ 


16X^5 






9.7 


28 67 


736.8 


26.75 


3.93 




6 




20XX 




11.2 


30.72 


767.6 


24.99 


4.20 


41.7 


6 


ifixji 


20X?< 


3XX3X 


11.2 


32.72 


843 2 


25 77 


3.94 




e 




20X?i 




12.7 


36.12 




24.86 


4.33 


41.4 


a 


isxH 






14.1 


40.98 


1058 


25.83 


3 95 


41.2 


6 




20X3*' 




15.6 


4436 


1116.6 


2517 


4.27 


412 


7 


IGX}^ 






17.0 


49.20 


1274.6 


2691 


3,96 


41.1 



..-.».... I 



■Ml 





Two Web 


rOUK iSGLIR. 


Total 


lUSiB. 


AXIS C ]). 




PUtes, 
8186 in 
Indies. 






Area 
Square 
Inohes. 








Sue in 
IndtWi 


Lb8.Per 
foot 


I 


r* 


Oat to 

Oat 

▼aba. 


I 


1 


8XX 


2X2 


3.1 


7.72 


66.0 


8.66 


6.3 


1 
66i 


2 






33 


7.96 


68.6 


8.62 






3 






4.2 


9.04 


802 


8.88 






4 






6.0 


10.00 


903 


9.03 






6 






6.6 


10.72 


97.2 


907 


6.3 


103.^ 


6 


8XA 


2X2 


3.1 


8.72 


71.3 


8.18 


6.2 


69. 


7 






33 


8.96 


74.0 


8.26 






8 






4.2 


10.04 


86.6 


8.62 






9 






6.0 


1100 


96.6 


8.69 






10 






6.6 


11.72 


102.6 


8.76 


6.2 


1054 


11 


8X^ 


2X2 


3.1 


972 


76.7 


7.89 


6.2 


743 


12 






3.3 


9.96 


79.3 


7.96 






13 






4.2 


11.04 


90.9 


8.23 




• 


14 






6.0 


12.00 


1009 


8.41 






16 






6.6 


12.72 


107.9 


8.48 


6.2 


iici 


16 


9XX 


2X2 


3.1 


8.22 


886 


10.78 


6.1 


89^ 


17 






3.8 


9.06 


100.8 


11.12 






18 






4.6 


10.02 


1140 


1137 






19 






6.4 


10.98 


127.0 


11.67 




J 


20 






6.6 


11.22 


130.1 


11.60 


6.1 


136.1 


21 


9XA 


2X2 


3.1 


9.36 


963 


10.30 


6.1 


974 


22 






3.6 


9.96 


1061 


10.66 






23 






4.6 


11.03 


120.2 


10.89 






24 






6.3 


11.99 


132.9 


11.08 






26 






6.6 


12.36 


137.8 


11.16 


6.1 


1441 


26 


9X>i 


2X2 


3.1 


10.47 


103.8 


9.92 


6.0 


102. 


27 






36 


10.96 


110.7 


10.11 






28 






4.4 


12.03 


126.9 


10.47 






29 






6.2 


12 99 


139.1 


10.71 






301 




66 


13.47 


146.3 


10.79 


6.0 


1481 



46 



TWO PLATES 




i'OUB ANGLES 





TwoVeb 


fOUK ilGLB. Total AXIS i 1. 


ixnoD. 




PUtai, 
Sise in 
InchM. 






Ant 


1 






SuaiA 
InohM. 


Lbs. Per 
Foot. 


Sqiurt 
InehM. 


I 


r» 


Oat to 

Out 

JTebt. 

6.5 


I 


81 


loxX 


2XX3 


44 


10.28 


144.1 


1402 


1449 


82 






50 


11.00 


167.1 


1428 






38 






5.8 


1196 


174.4 


14.58 






84 






6.7 


13.04 


193.0 


14.80 






85 






7.6 


1400 


209.6 


14.97 






36 






8.8 


14.96 


2251 


16.04 






87 






9.0 


15.80 


238.7 


15.11 


6.6 


268.7 


88 


lOxA 


2XX3 


44 


11.53 


164.6 


13.40 


6.6 


155.9 


89 






4.8 


12.01 


163.4 


1360 






40 






6.6 


12.97 


180.2 


13.89 






41 






6.6 


14.05 


1996 


14.20 






42 






78 


15.01 


2156 


14.36 






.43 






8.1 


1597 


281.8 


1452 






44 






90 


17.05 


2492 


1461 


6.5 


2697 


45 


lOX^ 


2XX3 


44 


12.78 


1649 


1290 


66 


1664 


46 






46 


1302 


1691 


1299 






47 






54 


1398 


1866 


13.35 






48 






6.2 


1494 


2038 1364 






49 






7.1 


16.02 


222.2 


13.87 






50 






7.9 


16.98 


2378 


14.00 






51 




. 


8.7 


17.94 


2539 


14.15 






52 






90 


1830 


2596 


1418 


66 


280.2 


63 


12XX 


2XX8 


4.4 


11.28 


226. 


19.99 


8.1 


227. 


i 54 






50 


1200 


245. 


20.44; 






55 






58 


12.96 


272. 


2095 






56 






6.7 


1404 


300. 


2137 






57 






75 


15.00 


326. 


2170 






58 






as 1596 


349. 


21.89 






59 






90 16.80 


371. 


2206 


8.1 


383. 



47 



1 



TWO PLATES 



FOUB ANGIiES 





Two Web 


FOUR tfOUS. 


Total iII8 A B. 


AXIS G S. 




Plates, 
8i2B in 
Inches. 






Inokes. 










Sim in 
Inohfli. 


Lbt.Per 
Foot. 


I 


r2 


Out to 

Out 

Webs. 


I 


60 


12XtV 


axxa 


44 


3 2.78 


244. 


1906 


8.0 


243. 


61 






4.6 


13.02 


250. 


1920 






62 






5.4 


1398 


276. 


1977 






63 






6.2 


14.94 


303. 


2025 






64 






71 


1602 


331. 


20.65 




1 


65 






7.9 


16.98 


365. 


20.91 






66 






87 


17.94 


380. 


21.16 






67 






90 


1830 


389. 


21.23 


8.0 


396. 


68 


12X^ 


2XX8 


4.4 


14.28 


262. 


18.31 


8.0 


263. 


69 






5.0 


1500 


281. 


18.75 






70 






5.8 


15.96 


308. 


19.27 






71 






67 


17.04 


386. 


19.72 






72 






75 


1800 


361. 


2008 






73 






8.3 


1896 


385. 


2033 






74 






90 


19.80 


407. 


20.53 


8.0 


416. 


75 


14XX 


8 X« 


6 9 


14.08 


387. 


27.5 


96 


386. 


76 






6.0 


1420 


392. 


27.6 






77 






6.5 


14.80 


413. 


27.9 






78 






7.0 


15.40 


436. 


28.3 






79 






8.0 


1660 


478. 


28.8 






80 






90 


17.80 


519. 


29.2 






81 






100 


1900 


560. 


295 






82 






11.0 


20.20 


600. 


297 


9.6 


611. 


83 


14XA 


3 X3 


6.9 


1583 


416. 


26 3 


96 


422. 


84 






60 


15.95 


421. 


264 






85 






6.5 


1655 


442. 


26.7 






86 






70 


17.15 


464. 


27.0 






87 






80 


1836 


506. 


27.6 






88 






90 


19.56 


548. 


280 






89 






10.0 


?A75 


589. 


28.4 






90 






110 


21.05 


629. 


28.6 


96 


646. 



48 



TWO PLATES 



TOVn ANGLES 





Two Web 


FOUR AHGLB. 


Total 


AXIS A B. 


AXIS CD. 




Plates, 
Sise in 
Inches. 




Area 

Square 
Inches. 










Sise in 
Inches. 


Lbs. Per 
Foot. 

6.9 


I 


ra 


Otttto 

Out 

Webs 

9.6 


I 


n 


14.x H 


3X3 


17.68 


444. 


26.3 


447. 


)2 






6.0 


17.70 


449. 


26.4 






»d 






6.6 


18.30 


470. 


26.7 






4 






7.0 


18.90 


492. 


26.1 






»6 






80 


20.10 


636. 


26.6 






16 






9.0 


21.30 


676. 


27.1 






>7 






10.0 


2260 


617. 


27.4 






»8 






11.0 


23.70 


667. 


27.7 


9.5 


669. 


« 


14XA 


3X3 


6.9 


19.33 


473. 


246 


9.6 


480. 


K) 






60 


19.46 


478. 


24.6 






a 






6.6 


20.06 


499. 


249 






»2 






7.0 


2066 


521. 


26.2 






)S 






8.0 


21.86 


663. 


26.8 






^ 






9.0 


23.06 


606. 


26.2 






»6 






10.0 


24.26 


646. 


26.6 






16 






11.0 


26.46 


686. 


26.9 


9.5 


701. 


>7 


14X>^ 


3X3 


6.9 


21.08 


502. 


23.8 


96 


612. 


\S 






60 


21.20 


506. 


239 






f9 






6.6 


21.80 


528. 


24 2 1 






.0 






7.0 


22.40 


650. 


24.5 ; 






1 






8.0 


23.60 


592. 


26.1 






.2 






9.0 


24.80 


634. 


26.6 






.3 






10.0 


26.00 


674. 


25.9 






A 






11.0 


27.20 


714. 


26.3 


9.6 


733. 


16 


15XX 


3X3 


6.9 


14.68 


459. 


31.6 


10.4 


459. 


16 






60 


14.70 


464. 


31.6 






L7 






6.6 


15.30 


489. 


320 






L8 






70 


16.90 


615. 


32.4 






L9 






8.0 


17.10 


564. 


33.0 






10 






9.0 


18.30 


614. 


33.5 






21 






10.0 


19.50 


662. 


33.9 






32 


X 




11.0 


20.70 


709. 


34.2 1 


10.4 714. 



49 



•i*. 









1 


? r 


- 








TWO PLATES. a|-<-^4b FOUR ANGHiBS 




Two Web 


fOWL iHOLin. 


Total 


AXT8 i B. 


iXT8 C D. 


128 


Plates, 
Siie in 
Inches. 




Area 
Sqaare 
Inches. 




-- 


Sue in 
Inches. 


Lbs. Per 
Foot. 


I 


ra 


Oat to 

Oat 

WebB. 


I 


15 X A 


3X3 


5.9 


16.46 


494. 


30.0 


10.3 


49a 


124 






6.0 


1658 


499. 


30.1 




 


125 






6.5 


17.18 


524. 


30.5 






126 






70 


17.78 


550. 


30.9 






127 






80 


18.98 


600. 


316 






128 






90 


20.18 


649. 


322 






129 






100 


21.38 


697. 


32.6 


 




130 






11.0 


22.58 


744. 


32.9 


10.3 


747. 


131 


15X^ 


3X3 


6.9 


1833 


529. 


28.9 


10.2 


529. 


132 






6.0 


1845 


535. 


29 






133 






6.5 


1905 


560. 


294 






134 






70 


19.65 


585. 


298 






135 






80 


20.85 


635. 


30.5 






136 






9.0 


22.05 


684. 


310 


• 




137 






100 


23.25 


732. 


31.5 






138 






110 


24.45 


779. 


31.9 


10.2 


776. 


139 


15XiV 


3X3 


5.9 


20.20 


564. 


27.9 


10.2 


57a 


140 






6.0 


20.32 


570. 


28.0 






141 






6.5 


20.92 


595. 


28.4 






142 






7.0 


21.52 


620. 


28.8 






143 






8.0 


22 72 


670. 


29.5 






144 






90 


2392 


719. 


301 






145 






10.0 


25.12 


767. 


305 






146 






11.0 


26.32 


814. 


30.9 


10.2 


817. 


147 


15Xj< 


3X3 


5.9 


22.08 


599. 


27.1 


10.2 


6ia 


148 


. 




60 


22.20 


605. 


27.2 






149 






6.5 


22.80 


630. 


276 




' 


150 






7.0 


23.40 


656. 


28.0 






151 






8.0 


24.60 


705. 


287 






152 






9.0 


25.80 


754. 


29.2 






153 






10.0 


27.00 


802. 


29 7 






154 






110 


28.20 


849. 


30.1 


10.2 


85a 



■*' 



50 



TWO PIiAinS. 



tit 



FOUR ANOLBB. 



B.9 


23.96 


636. 


26.6 


10,1 637. 


60 24.08 


640. 


26 6 




6.6 


2468 


665, 


27.0 




7.0 


25.28 


691. 


27,3 




8.0 


26.48 


740. 


28,0 




9.0 


27.68 


789. 


28.5 


i 


100 


28-88 


837. 


280 


1 


11.0 30.08! 884. 


39,4 


101881. 


5.9' 26 83 670. 


25 9 


10. 1 676. 


60:25 95ie7S. 


26.0 




6.5 : 26.55 


700. 


26.4 




7.0 


27.15 


726, 


26,7 




8.0 


2836 


776, 


27,4 




9.0 


29.66 


825. 


27,0 




10.0 


30.75 


873. 


28.4 




11.0 


31.05 920. 


28,8 


10,1918. 


6.9 


27.71 705. 


254 


101 


711. 


6,0 


27 . 83 1 710. 


266 






6.5 


28 431735. 


26.9 






7.0 


29 03 761, 


26.2 






8,0 


3023,811. 


26,8 






9.0 


3143 860. 


274 






10.0 32 63 908. 


27.8 






110 33.83,965. 


282 


10.1 


964 


6 8 29.58 740. 


26,0 


10.1 


746. 


6 29 70 745. 


26,1 






6.5130 30 770. 


254 






7.0:30.00 796. 


25 8 






8.0] 32 10 ,846. 


26,4 






9.0 33 30 895. 


26.9 






10.0 1 34.50 1 943. 


27.3 






11.0 


35.70 1990. 


27.7 


10.1 


989. 



TWO PLATES. 



FOUR ANQ-UES, 



187 
188 
189 
190 
191 
192 
193 
194 

195 
196 
197 
198 
199 
200 
201 
202 

203 
204 
206 
206 
207 
208 
209 
210 

211 
212 
213 
214 
216 
216 
217 
218 



Two Web 
PlatM, 
Sise in 
Inchet. 



16X3; 



lex'A 



lexH 



16XA 



FOUR IHGLES. 



Size in 
Inches. 



3X3 



8X3 



3X3 



8X3 



Lbs. Per 
Foot 



5.9 
6.0 
6.5 
7.0 
8.0 
9.0 
10.0 
11.0 

6.9 

6.7 

7.6 

8.8 

9.2 

100 

10.8 

11.7 

69 

6.7 

75 

8.3 

92 

100 

10.8 

11.7 

5.9 

6.7 

7.5 

83 

9.2 

10.0 

10.8 

11.7 



Total 

Area 

Square 

Inches. 



15.08 
15.20 
16.80 
16.40 
17.60 
1880 
20.00 
21.20 

17.08 
18.04 
1900 
19.96 
21.04 
22.00 
22.96 
2404 

19.08 
20,04 
21.00 
21.96 
23.04 
2400 
24.96 
26.04 

21.08 
22.04 
23.00 
23.96 
25.04 
26.00 
26.96 
28.04 



62 



1X18 IB. 



638 
544 
573 
603 
660 
717 
773 
628 

580 
628 
674 
720 
770 
815 
860 
908 

623 
671 
716 
763 
813 
858 
903 
951 

666 
713 
759 
805 
866 
901 
945 
994 



r2 



357 
35.8 
36.3 
36.7 
37.5 
381 
386 
39.0 

340 
34.8 
35.5 
36.1 
366 
371 
37.5 
37.8 

327 
335 
341 
34.7 
353 
36.8 
362 
365 

316 
324 
330 
336 
342 
34.6 
35.1 
35.4 



AXIS CI. 



Oat to 

Out 

"Webs. 



112 



541. 



11.2 
11.1 



11.1 
11.0 



11.0 
10.9 



109 



829. 
68a 



912. 
631. 



950. 
671. 



985. 



l« 



TWO FLATUS. 



I ••^•S* < 



FOUB ANGLBS. 



- 


Two Web 


mm ihctLib. 


TotAl 


IXTSIB. 


iXISOD. 


> 


PlAtfll, 

Use in 
Inehei. 


' 


ina 
Sqnare 
Inches./ 






 


Sim in 
Inokei. 


Lbs. Per 
Foot. 


I 


r« 


Out to 

Oat 

Vebt. 


I 


219 


16XK 


3X3 


6.9 


23.08 


708. 


30.7 


10.9 


721 


•220 






6.7 


2404 


766. 


314 






221 






7.6 


26.00 


802 


32.1 






222 






8.3 


26.96 


848. 


327 






223 






9.2 


27.04 


898 


332 






224: 






10.0 


28.00 


943 


33.7 






225 






10.8 


28.96 


•988 


34.1 






226 






117 


30.04 


1036 


34.6 


10.9 


1036 


,.227 


16XA 


3X3 


10.0 


30.00 


986. 


32 9 


10.9 


988 


1^228 






10.8 30.96 


1031. 


33.3 






229 


lexH 




10.0 


32.00 


1029. 


322 






2dO 






10.8 


3296 


1073 


326 






231 


I6XH 




10.0 


34.00 


1071 


316 






232 






10.8 


34 96 


1116 


319 






233 


lex^ 




10 ; 36.00 


1114 


31.0 






^34 






10.8 


36.96 


1169 


314 


10.9 


1169 


,235 


18XH 


3X3 


6.9 


2068 


840 


40.8 


12.3 


834 


*23e 




• 


63 


21.06 


871 


414 






237 






71 


2202 


932 


423 






238 






7.9 


2298 


992. 


432 






?239 






88 1 24.06 


1060 


44.1 






:2^10 




• 


9.6 


26.02 


1119 


44.7 






24:1 






10.4 


26.98 


1176. 


46 3 






!242 






113 


27.06 


1242 


469 


12.6 


1242 


^34.3 


I8XX 


3X3 


6.9 


26.08 


961. 


38.3 


12.2 


966 


&4L4. 




• 


6.7 26 04 


1023 


39.3 






24:5 






7.6 2700 


1083 


40.1 






246 






8 3 2796 


1144 


40.9 






24:7 






9.2 


29.04 


1210 


417 






24:8 






10.0 


30.00 


1269. 


42.3 






24:9 






10.8 


3096 


1P*^7. 


42.9 






250 




• 


11.7 


32.04 


1391. 


43.4 12.4 


1384 



53 



*■ 



•TWO PLATES. 




POUR AKaXiBa 





TvoVeb 


• FOUR 1V6LB. 


Total 


AXIS IB. . 


1XT8€I). 




Platei, 
Use in 
Inohei. 




ina 
Square 
Inchei. 








SLMin 
Indiei. 


Lbt.FBr 

root 


I 


r« 


Oat to 

Oat 

Veba. 


I 


261 


18X^ 


8 XSl 


6.3 


30.06 


1114. 


SIJO 


12.1 


nil 


252 






71 


3102 


1176. 


87.9 




1 


263 






7.9 


3198 


1236. 


38.6 






264 




3>^XS>i 


8.8 


3306 


1292. 


391 






266 






9.6 


3402 


1861. 


397 






266 






104 


3498 


1409. 


40.3 






267 






11.3 


36.06 


1474 


409 






268 






12.1 


37.02 


1631 


41.4 


12.3 


IMl 


259 


i8xi«r 


aHxS}4 


8.3 


86.96 


1876 


87.2 


12.1 


19T 


260 






9.2 


38.04 


1443. 


87.9 






261 






10.0 


3900 


1602. 


38.5 






262 






10.8 


39.96 


1669. 


39.0 






263 






11.7 


41.04 


1624. 


39.6 






264 






12.5 


4200 


1681. 


40.0 




J 


266 






13.3 


4296 


1737. 


40.4 




J 


266 






14.2 


44.04 


1800 


409 


12.3 


1831 


267 


21 XX 


3%X3X 


8.3 


30.96 


1680 


64.3 


14.3 


167^ 


268 






9.2 


32.04 


1776 


66.4 






269 






lOO 


33.00 


1868. 


663 






270 






las 


33.96 


1940 


57.1 






271 






11.7 


3604 


2032, 68.0 






272 






12 6 


36.00 


2113. 


68.7 






278 






13.3 


36.96 


2193 


69.3 




J 


274 


, 




14.2 


38.04 


2282. 


60.0 


14.6 


228i 


276 


21X>^ 


SXX.3X 


8.3 


36.21 


1873. 


51.7 


14 2 


1871 


276 






9.0 


37.05 


1946. 


526 






277 






9.8 


38.01 


2029. 


634 






278 






10.6 


38.97 


2113. 


642 




t 


279 




• 


11.5 


40.05 


2203 


66.0 




I 


280 






12.3 


41.01 


2284. 


667 




1 


281 






13.1 


41.97 


2367. 


664 




I 


282 






14.0 


4306 


2454 


570 


146 


244 



ill 



TWO PLATES. 




FOX7R ANGLBB. 





Twoir«b 


rointAHGLB. 


Total 


ixniB. 


an 9. 




tiMin 
Intkat. 






Bnan 
InokM. 








SLMin 


Lbt.Pw 
Foot 


I 


r« 


Oat to 

Out 

Wobt. 


I 


)8 


21XH 


3XX3X 


•k 

8.8 


42 06 


2119. 


604 


142 


2133. 


Ml 






9.6 


43.02 


2202. 


612 






^ 






104 


43.98 


2286. 


61.9 






M 






11.3 


46.06 


2377. 


62.8 






57 






12.1 


46.02 


2468. 


634 






98 






12.9 


46.98 


2639. 


64.0 






99 






13.8 


48.06 


2629. 


647 






K> 






14.6 


4902 


2707. 


66.2 


14.4 


2718. 


»1 


22 XX 


4X4 


9.6 


33.40 


2013. 


60.3 


16.0 


2026. 


)2 






13.4 


38.08 


2461. 


64.4 






^3 






16.7 


4204 


2809. 


66.8 






H 






19.6 


4640 


3106 


68.4 

• 


16.3 


3139. 


16 


22X>I 


4X4 


9.6 


38.90 


2236. 


67.6 


14.8 


2231. 


16 






13.4 


43.68 


2673. 


61.3 






J7 






16.7 


47.64 


3031. 


638 






W 






19.6 


60.90 


3326. 


66.4 


16.1 


3333. 


)9 


22X1^ 


4X4 


9.6 


44.40 


2467. 


66.3 


14.7 


2446. 


30 






13.4 


49.08 


2896. 


69.0 






W 






16.7 


63.04 


3263. 


61.3 






:>2 






196 


66.40 


3648. 


62.9 


16.0 


3648. 


33 


22X^ 


4X4 


96 


49.90 


2679. 


637 


147 


2682. 


04 






18.4 


64.68 


3116. 


67.1 






06 






16.7 


68.64 


3476 


69.4 






06 






19.6 


61.90 


3770 


60.9 


149 


3746. 


07 


22X1 


4X4 


9.6 


66.40 


2900. 


62.4 


14.7 


2908. 


08 






13.4 


60.08 


3338. 


66 6 






09 






16.7 


64.04 


3696. 


67.7 






10 






19.6 


67.40 


3992. 


69.2 


14.9 


3979. 



RK 



66-40 
71-08 
75-04 
7840 

77-40 
82-OS 
86.04 
8940 



3344- 
3782- 
4140. 
4438- 



96 35.40{2E14. 

13.4 40.08 3046 
16,7 44.04,3483. 
19 5 47.40 3844 

9.641.40 2802 
134 46.08 3334 
16.7 50-04 3771. 

10.5 63.404132. 

9.6 47.40^3090. 

13.4 52 08 3622- 
16.7 5804 4059. 
19 5 59.40 442a 

9 6 53.40i 3378. 
13.41 580813910. 
16.7 fl2.04! 4347. 

19.5 65.40J 4708. 



16.6 U2a 
ie0337S 



TWO PLATES. 



.j.^. 



FOUR ANQIiES. 



839 
340 
341 
842 

343 
344 
346 
346 

347 
348 
349 
360 

361 
362 
363 
364 

366 
366 
367 
368 

369 
360 
361 
362 

363 
364 
366 
366 



TwoVeb 

PlAtM, 

Sisein 
Ittohes. 



24X1X 



POUR illGIJS. 



24X1K 



27XX 



27X^ 



27X1 



27X1X 



27X1>^ 



Siuin 
Inohn. 



4X4 



4X4 



4X4 



4X4 



4X4 



4X4 



4X4 



Lbs. Fur 
Foot 



9.6 
134 
167 
19.6 

96 
13.4 
16.7 
19.6 

96 
13.4 
16.7 
196 

96 
13.4 
16.7 
19.6 

9.6 
13.4 
16.7 
19.6 

96 
13.41 
16.7 
196 

9.6 
13.4 
16.7 
19.6 



Total 

Ant, 

Sqiuure 

Inohoi. 



71.40 
7608 
8004 
8340 

83.40 
8808 
92 04 
96 40 

3840 
4308 
4704 
60.40 

61.90 
6668 
60.64 
63.90 

6640 
7008 
7404 
7740 

7890 
8368 
8764 
9090 

9240 

97.08 

10104 

104.40 



1118 IB. 



4242. 
4774. 
6211. 
6672. 

4818. 
6360. 
6787. 
6148 

3399. 
4091. 
4660. 
6133. 

4219 
4911. 
6480. 
6963. 

6040. 
5731. 
6301. 
6773. 

6860. 
6661. 
7121. 
7693. 

6680 
7371. 
7941. 
8413. 



r« 



iXISOS. 



Oat to 

Oat 

Webs. 



694 
628 
66.1 
66.8 

67.8 
607 
629 
646 

88.6 

96.0 

99.1 

101.8 

81.3 
868 
906 
93.2 

77.1 
81.8 
861 
87.6 

74.3 
78.4 
81.3 
83.6 

72.3 
769 
78.6 
80.6 



1604241. 



16.36666. 
16.14831. 

16.46182. 
18.4!34C0. 



1916164. 
18.04206. 

18.66920. 
18.06096. 



186 
17.9 



6806. 
5866. 



18.47616. 
17.96636. 



18.48437. 



fi7 



FOUK PI1A.TEIS. 



1 



22X % 


13x;i 


4X4 


9.5 
13.4 

16.7 
19.5 


46 40 
610ft 
6504 
5B,40 


2196 
2B31 
2992 
32gS 


47.SS 

51.67 
64 86 
56-30 


13.1 


22X H 


13Xft 


4X4 


9.5 
13.4 

16.7 
19.5 


6S.53 
58.21 

ej.i7 

66 63 


2441 
2879 
3237 
3532 


45.60 
49 46 
62 07 
63.91 


131 
137 


22X H 


isx^ 


4X4 


95 
134 
16.7 
195 


eoes 

65.33 
69 38 
72.66 


2686 
3123 

3482 
3777 


44.28 
47.81 
60 25 
6X89 


13.0 
13.C 


22X % 


13XH 


4X4 


9.5 
13.4 
16.7 
19.5 


67.78 
72/46 
76-42 
78,78 


2930 
3363 
3726 
4022 


43 23 

46 49 
4876 
60.42 


13.l> 
ISJ 


22X1 


isxji- 


4X4 


9.5 
13.4 
16.7 
19.5 


74S0 
79.68 
83.54 
86.90 


3175 
3613 
3971 
4267 


42.39 
45.40 
47.54 
49.10 


13.0 
13.S 


22X1V 


13X11 


4X4 


9.5 
13 4 

167 
19.5 


87.53 
92 21 
96.17 
99.53 


3642 
4079 
4438 
4733 


4161 
44 24 

46.15 
47.58 


131 
13-S 


22XIX 


13X?i 


4X4 


9.5 
13.4 
187 


100.15 
10483 
108.79 


4108 
4546 
4904 


4102 
43 36 
45.08 


\U 



•I 



FOUR PLATES. 


'1 


• 
1 


lie FOUR ANGLES. 


Jl i IL 






PlatM, 
Sin in 
InohaB. 


TvoKdl 

PUtM, 

Siiein 
Inohes. 


rOUE AHGLB. 


Total Am 

in 
Sqoaro 
InohM. 


Axn i B. 


Oatto 

Oat of 

Wobf 

for 

Iqutl 




Silt in 


Lbs. 
per foot 


I 


r« 


29 
80 
31 
82 


24X X 


I5x;4 


4X4 


9.5 
13.4 
16.7 
19.5 


60.40 
65.03 
5904 
6240 


2795 
3327 
3764 
4126 


55.46 
60.40 
63.75 
66.15 


14.4 
15.2 


33 
34 
35 
36 


24X H 


15XA 


4X4 


9.5 
13 4 
16 7 
19.5 


58.28 
62 96 
66.92 
70.28 


3118 
3651 
4087 
4449 


63.50 
68.00 
61.08 
63.31 


14.3 
15.0 


37 

38 
39 
40 


24X ^ 


15X>^ 


4X4 


9.6 
13.4 
16.7 
19.5 


6615 
70.83 
7479 
78.15 


8441 
3974 
4411 
4772 


52.02 
66.10 
58.97 
61.06 


142 
14.9 


41 
42 
43 
44 


24X H 


15XH 


4X4 


9.5 
13.4 
16.7 
19.5 


7403 
78.71 
82.67 
86.03 


3764 
4297 
4734 

5095 


5086 
54.60 
57.26 
59.23 


14.1 
14.8 


45 
46 

47 
48 


24X1 


15X^ 


4X4 


9.5 
13.4 
16.7 
19.5 


81.90 
86.58 
90.54 
93.90 


4088 
4620 
5057 
5418 


49.91 
5336 
55.85 
57.70 


14.1 
14.7 


49 
50 
51 
62 


24X1X 


isxil 


4X4 


9.5 
13 4 
16 7 
19 5 


95.78 
100.46 
104.42 
107.78 


4699 
5231 
5668 
6029 


49.06 
5207 
64.28 
55.94 


14.2 
14.7 


63 
64 
55 
66 


24X1 >^ 


15X?^ 


4X4 


9.5 
13 4 
16.7 
19 5 


109 66 
114.33 
118.29 
121.65 


5310 
5842 
6279 
6640 


48.43 
51.10 
53.08 
54 58 


14.4 
14.8 
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V AT nwa A» ^ L=Ii«ngih m Feet 
Y ALUIS OF -T «7^ . „ ^ .TV 
r' rsRadivB of Gyration in Inehai. 

LENGTH IN FEET. 



28 



sot 32 



r84 

ri3 



1623 

!1 

[%13 

^2 



•1 
17 



i^O 



rdei 



818 
750 
602 
643 

600 
562 
629 
6CX) 
474 

450 
429 
409 
391 
375 

360 
346 
333 
321 
310i 



300 
290 
281 
273 
1 265 



^224 
Si2 

iaoi 

1 196 

[191 

187 

182 

.1781 



257 
250 
243 
237 
231 

225 
220 
214 
209 
205i 



863 
788 

731 

683 
640 
60*2 
569 
539 

512 
488 
466 
446 
427 

410 
394 
379 
366 
353 



341 




293 
284 
277 
269 
263 

256 
250 
244 
238 
233 



34 



889 
826 

771 
723 
680 
642 
608 

578 
551 
526 
503 
482 

462 
445 
428 
413 
399 

385 

373 
361 
350 
340 

330 
321 
312 
304 
296 

289 
282 
275 
269 
2631 



36 



926 

864 
810 
762 
720 
682 

648 
617 
589 
564 

540 

518 
498 
480 
463 

447 

432 
418 
405 
393 
381 

370 
360 
350 
341 
332 

324 
3x6 
809 
801 
295 



38 



963 
903 
849 
802 
760 

721 
688 
656 
628 
602 

578 
555 
535 

tl6 
98 

481 
466 
451 
438 
425 

413 
401 
390 
380 
370 

361 
352 
344 
336 
328 



40 



941 
889 
842 

800 
762 
727 
696 
667 

640 
615 
593 
571 
552 

533 
516 
500 
486 

471 

457 
444 



433 

421 
410 

400 
390 
381 
372 
3641 



42 



980 
928 

882 
840 
802 

767 
735 

706 
678 
653 
630 
608 

588 
669 
551 
535 
519 

504 
490 
477 
464 
452 

441 
430 
420 
410 
401 



44 



968 

922 
880 
842 
807 

774 
745 
717 
691 
668 

645 
625 
605 
587 
569 

553 
538 
523 
509 
496 

484 
472 
461 
450 
440 



46 



962 
920 
882 

846 
814 
784 
756 
730 

706 
683 
661 
641 
622 

605 
588 
572 
557 
543 

629 
516 
504 
492 

481 



48 



960 

922 
886 
853 
823 
795 

768 
743 
720 
698 
678 

658 
640 
623 
606 
591 

576 
562 
549 
536 
524 



50 



962 
926 
893 
862 

833 
806 
781 
758 
735 

714 
695 
676 
658 
641 

625 
610 
595 
581 
5681 



85 



VALUES OF ^ I^LengflimFeet 

r ^ r =Radia8 of Gyration in Inches. 



» 






LENGTH IN FEET. 




8 

14 


lO 


12 


14 


16 


16 


18 


20 


22 


22 


32 


44 


50 


67 


72 


89 


108 


14 


22 


31 


43 


49 


66 


70 


87 


106 


14 


21 


31 


42 


48 


65 


69 


86 


103 


13 


21 


30 


41 


47 


63 


67 


83 


lOl 


13 


20 


29 


40 


46 


52 


66 


82 


99 


13 


20 


29 


39 


46 


61 


66 


80 


97 


13 


20 


28 


38 


44 


60 


64 


78 


96 


12 


19 


28 


38 


43 


49 


62 


77 


93 


12 


19 


27 


37 


42 


48 


61 


76 


91 


12 


19 


27 


36 


42 


47 


60 


74 


90 


12 


18 


26 


36 


41 


47 


69 


73 


88 


11 


18 


26 


36 


40 


46 


68 


71 


86 


11 


18 


26 


34 


39 


46 


67 


70 


86 


11 


17 


25 


34 


39 


44 


66 


69 


83 


11 


17 


24 


33 


38 


43 


65 


68 


82 


11 


17 


24 


33 


37 


43 


54 


67 


81 


10 


16 


24 


32 


37 


42 


53 


66 


79 


lO 


16 


23 


32 


36 


41 


62 


66 


78 


10 


16 


23 


31 


36 


41 


61 


63 


77 


10 


16 


23 


31 


36 


40 


61 


62 


78 


10 


16 


22 


30 


36 


39 


60 


62 


74 


10 


16 


22 


30 


34 


39 


49 


61 


73 


10 


16 


21 


29 


34 


38 


48 


60 


72 


e 


16 


21 


29 


33 


38 


48 


69 


71 


9 


14 


21 


23 


33 


37 


47 


68 


70 





14 


21 


28 


32 


37 


46 


67 


69 


9 


14 


20 


28 


32 


36 


46 


66 


68 


9 


14 


20 


27 


31 


36 


46 


66 


67 


9 


14 


20 


27 


31 


36 


44 


66 


ee 


9 


14 


19 


26 


30 


35 


44 


64 


66 


9 


13 


19 


26 


30 


34 


43 


53 


66 


8 


13 


19 


26 


30 


34 


43 


63 


64 


8 


13 


19 


26 


29 


33 


42 


62 


63 


8 


13 


18 


25 


29 


33 


42 


61 


62 


8 


13 


18 


26 


28 


32 


41 


61 


61 


8 


12 


18 


26 


28 


32 


41 


60 


61 


8 


12 


18 


24 


28 


32 


•40 


49 


60 


8 


12 


18 


24 


27 


31 


40 


49 


69 


8 


12 


17 


24 


27 


31 


39 


48 


58 


8 


12 


17 


23 


27 


30 


39 


48 


68 


8 


12 


17 


23 


26 


30 


38 


47 


67 


7 


12 


17 


23 


26 


80 


38 


47 


66 


7 


11 


17 


23 


26 


29 


37 


46 


56 


7 


11 


16 


22 


26 


29 


37 


46 


66 


7 


11 


16 


22 


26 


29 


36 


46 


54 



24 



128 

126 
123 
120 

118 

116 
113 
111 
109 
107 

106 

103 

lOl 

9Q 

98 



94 
63 
91 

do 



37 



82 
81 
80 
7© 
78 

77 
76 
76 
74 
73 

72 
71 
70 
69 
eQ 



67 
66 
65 
65 



.»R 



r' TssAaoiiis of Qyration in Incbai. 



LENGTH IN FEET. 



SO 



aoc 

96 



121 
119 
117 
115 
114 



80 

76 
73 
70 
67 

64 
61 
58 
55 
53 

50 



46 
43 
41 

381 



34 
32 

30 

29 
27 
25 
23 
22 

20 
18 
17 
15 
14 

13 
11 
lO 
08 
07 

06 
05 
03 
02 
Ol 



32 



228 



223 
218 
213 
209 

205 

201 
197 
193 
190 

186 
183 
180 
177 
174 

171 
1681 
165 
163 
160 

158 
155 
153 
151 
148 

146 
144 
142 
140 
138 

137 
135 
133 
131 
130 

128 

126 
125 
123 
122 

120 
119 
118 
116 
115 



34 



257 

251 

2461 

241 

2361 

231 
227 
222 
218 
214 

210 
206 
203 
199 
196 

193 
190 
186 
184 
181 

178 
175 
173 
170 
168 

165 
163 
161 
158 
156 

154 
152 
150 
148 
146 

145 
143 
141 
139 
138 

136 
134 
133 
131 
130 



36 



282 
276 
270 
265 

259 
254 

245 
240 

286 
281 
227 
223 
220 

216 
212 
209 
206 
203 

199 
196 
193 
191 
188 

185 
183 
180 
178 
175 

173 
171 
168 
166 
164 

162 
160 
158 
156 

154 

152 
151 
149 
147 
1461 



38 



321 
314 
807 
801 
295 



283 
278 
273 
267 

263 
258 
253 
249 
245 

241 
237 
233 
229 
226 

222 
219 
216 
212 
209 

206 

203 

201 

1981 

195 

193 
190 
188 
185 
183 

182 

178 
176 
174 
172 

170 
168 



40 



356 

OTBO 

340 



827 

320 
314 
308 
302 
296 

291 
286 
281 
276 
271 

267 
262 
258 
254 
250 

246 
242 
239 
236 
232 

229 
225 
222 
219 
216 

213 
211 
208 
206 
203 

200 
198 
196 
193 
191 

188 
186 



166 184 
164 182 
162l 180 



42 



392 



375 
368 
360 

353 
346 
339 
333 
327 

321 
315 
809 
304 
299 

294 

289 
285 
280 
276 

271 
267 
263 
269 
256 

252 
248 
246 
242 
238 

236 
232 
229 
226 
223 

221 
218 
216 
213 
210 

208 
205 
203 
200 
198 



44 46 



4dO 
421 
412 
403 
395 

387 
380 
372 
365 
359 

352 
346 
340 
3341 



470 
460 
450 
441 
432 

423 
415 
407 
399 
392 

385 

378 
371 
365 



328 359 



323 
317 
312 
307 
303 

298 
293 
289 
285 

281 

277 
273 



48 



512 
501 
490 
480 
470 

461 
452 
443 
436 
427 

419 
411 
404 
397 
391 



353 
347 
341 
336 
331 

326 

321 
316 
311 
307 

302 
2981 



269 294 
266 290 



262 

258 

256 
251 
248 
246 

242 
239 
236 
233 
230 

228 

226 
223 
220 
218 



286 

282 
278 
276 
271 
268 

265 
261 
258 
265 
262 

249 
246 
243 
240 
2381 



50 



in 
InohM. 



556 
544 
532 

521 
510 

500 
490 
481 
472 
463 

455 

446 
439 
431 
424 



384 

378, 
372 403 
366 397 



417 
410 



360 

356 

349 
344 
339 
334 

329 
326 
320 
316 

311 

307 
303 
299 
296 
292 

288 

284 
281 

278 
274 

271 
268 
266 
262 
259 



391 

385 

379 
373 
368 
362 

367 
362 
347 
342 
338 

333 
329 
326 
321 
316 

313 
309 
306 
301 
298 

294 
291 
287 
284) 
28r 8.9 



R7 





ll 














68 




68 


a 


67 


9 


66 


a 


66 


« 


66 


61 




» 


















69 




62 








61 




61 


1; 




se 


















48 


56 


46 




44 




43 


60 


41 


48 








4B 




44 




43 


36 




34 


40 












37 


^n 



VALUES OF- ,,,R^„o,(jy„to„i„I^^ 



LRNGTH IN FEET. 


in 


28 


30 
lOO 


32 

114 


34 
128 


36 


38 


40 
178 


42 
196 




44 
216 


46 
236 


48 
266 


60 
278 


iMto. 


87 


144 


160 


9.0 


86 


99 


113 


127 


142 


159 


176 


194 


213 


233 


263 


276 


9.1 


86 


98 


111 


126 


141 


157 


174 


192 


210I23Q 


250 


272 


9.2 


84 


97 


llO 


124 


139 


156 


172 


190 


208 


228 


248 


260 


9.3 


83 


96 


109 


123 


138 


164 


170 


188 


206 


225 


245 


266 


9.4 


88 


95 


108 


122 


136 


152 


168 


186 


204 


223 


243 


263 


9.6 


82 


94 


107 


120 


135 


150 


167 


184 


202 


220 


240 


260 


9.6 


81 


93 


106 


119 


134 


149 


166 


182 


200 


218 


238 


268 


9.7 


80 


92 


104 


118 


132 


147 


163 


180 


198 


216 


236 


266 


9.8 


79 


91 


103 


117 


131 


146 


162 


178 


196 


214 


2,33 


263 


9.9 


78 


90 


102 


116 


130 


144 


160 


176 


194 


212 


230 


260 


10.0 


78 


89 


101 


114 


128 


143 


158 


175 


192 


210 


228 


248 


lO.l 


77 


88 


100 


113 


127 


142 


157 


173 


190 


207 


226 


246 


10.2 


76 


87 


99 


112 


126 


140 155 


171 


18f^ 


206 


224 


243 


10.3 


75 


87 


98 


111 


125 


139 


154 


170 


186 


203 


222 


240 


10.4 


75 


80 


98 


llO 


123 


138 


152 


168 


184 


202 


210 


238 


10.6 


74 


85 


97 


109 


122 


136 151 


166 


183 200I 


217 


236 


10.6 


73 


84 


96 


108 


121 


135 150 


166 


181 


198 


215 


234 


10.7 


73 


83 


96 


107 


120 


134 


148 


163 


179 


196 


213 


231 


10.8 


72 


83 


94 


106 


119 


132 


147 


162 


178 


194 


211 


220 


10.9 


71 


82 


93 


105 


118 


131 


146 


160 


176 


192 


2O0 


227 


ll.O 


71 


1^ 


92 


104 


117 


ISO 


144 


169 


174 


191 


208 


226 


11.1 


70 


91 


103 


116 


129 


143 


167 


173 


189 


206 


223 


11.2 


69 


80 


91 


102 


115 


128 


142 


156 


171 


187 


204 


221 


11.3 


69 


79 


90 


101 


114 


127 


140 


165 


170 


186 


202 


210 


11.4 


68 


78 


89 


lOl 


113 


126 139 


163 


168 


184 


200 


217 


11.6 


68 


78 


88 


100 


112 


124 138 


152 


167 


182 


100 


216 


11.6 


67 


77 


88 


99 


111 


123 


137 


161 


166 


181 


107 


214 


11.7 


ee 


76 


87 


98 


llO 


122 


136 


149 


164 


179 


105 


212 


11.8 


ee 


76 


86 


97 


109 


121 


134 


148 


163 


178 


104 


210 


11.9 


65 


75 


§6 


96 


108 


120 


133 


147 


161 


176 


102 


208 


12.0 


63 


72 


82 


92 


104 


116 


128 


141 


165 


160 


184 


200 


12.6 


60 


69 


79 


89 


lOO 


111 


123 


136 


149 


163 


177 


102 


13.0 




67 


76 


86 


96 


107 


119 


131 


143 


157 


171 


186 


13.6 


56 


64 


73 


83 


93 


103 


114 


126 


138 


161 


166 


170 


14. 


54 


62 


71 


80 


89 


lOO 


110 


122 


134 


146 


150 


172 


14.6 


52 


60 


68 


77 


86 


93, 107 


118 


129 


141 


154 


167 


16.0 


51 


58 


ee 


75 


84 


03 


103 


114 


126 


137 


140 


161 


16.6 


49 


56 


64 


'^g 


81 


00 


100 


110 


121 


132 


144 


166 


16.0 


48 


55 


62 


70 


79 


88 


97 


107 


117 


128 


140 


162 


16.6 


46 


53 


60 


68 


•76 


85 


94 


104 


114 


124 


136 


147 


17.0 


45 


51 


69 


63 


74 


83 


91 


lOl 


111 


121 


132 


143 


17.6 


44 


60 


57 


64 


72 


80 


89 


98 


108 


118 


128 


130 


18.0 


42 


49 


55 


62 


70: 78; 88 


05 


106I114 


126 


136 


18.6 


41 


47 


54 


61 


68 


1 76 


1 84 


93 


102 


illl 


121 


132 


19.0 



on 



I 



5 3 
O 3 

6 3 

o a 

6 2 

O 2 

O 2 

6 2 

O 2 

6 2 

O 2 

6 2 

O 2 

6 2 

O 2 

6 2 

5 2 

O 2 

6 2 
O 2 
6 2 
O 2 
6 2 

O 3 

6 2 

o a 

ft 2 

O 3 

6 3 

O 3 

6 3 

O 3 

.6 3 















e 





13 


e 


SO 


24 






13 


e 










13 














6 


9 








12 


S 


8 


33 


8 


9 


2 


IB 


a 


31 


8 






16 


8 








2 


14 






8 


9 


1 




7 




8 


e 




14 


7 




8 


e 


1 


14 


Ifl 


30 


8 




1 


13 


16 


9 


7 




1 




le 


e 











le 


9 


7 


8 


o 


13 




8 


7 


8 






6 


8 



















o 




5 


7 


7 








4 


7 


7 






2 


4 




7 


7 


6 


2 


4 


7 




7 


9 




4 


6 




7 






4 








e 




3 


e 


6 


7 


& 




3 


e 


6 














7 








16 




7 








16 




7 








IS 




7 








IB 


e 


e 










e 












e 














e 












e 








14' 



^ Lf L=I«igtk in ?tet 





4a 


B3 


60 


66 


74 






































43 








67 




41 


47 


63 


69 


66 






46 




68 


04 






46 




66 




 8£ 




44 


49 


66 


61 






43 


48 


64 


60 




37 


42 


47 


53 


69 






41 


46 


62 








40 


46 


5t 








39 


44 


60 




3C 


34 


89 


44 


49 


64 




33 


38 


43 


4S 


63 








43 




63 




32 


87 


41 


46 


63 




aa 


36 


41 


46 


61 




31 


86 


40 


46 


60 




31 


36 


SO 


44 


49 




30 






43 


48 




30 






42 






29 


33 






47 




20 


33 


37 


41 


46 


25 


as 


32 


86 


41 


46 


. S^ 






36 




44 


34 






36 




44 


2! 






36 




43 


• 33 






34 






a: 






84 




42 












41 












41 




28 










36 


38 




36 


40 




34 


38 


31 


36 


30 




24 




31 


36 










30 












30 






' 31 


33 


36 


30 


83 


87 


18 






















11 












11 






28 






IE 






28 







TALUK OF =r 



a 








1.EN 


QTH 


IN FEB] 


2 








b>k». 




14 






42.0 


2 


2 


3 


6 


„ 




8 


10 


3 


4 


a 


49.6 




2 




5 




5 


e 




1 


4 


6 










6 




e 


8 






3 




43!b 


1 


2 




6 




6 


7 




1 




6 


44.0 


1 


2 


3 


4 


6 


6 


7 


e 


1 


3 


6 


44.S 






3 


4 


6 


6 


7 


6 






6 




1 




3 


4 


5 






6 






t 




- 1 






4 


6 


6 




9 






6 




1 






4 


5 


6 


7 











46:6 






S 


4 




5 


7 


s 






6 


47.0 




Q 


8 


4 


B 


5 


7 


6 


o 


3 


4 


47 6 








4 


6 




7 




o 




4 


48.0 








4 


6 


6 


7 




o 




4 


486 




2 




4 




6 


7 










46.0 




2 


3 


4 


6 


6 




8 


o 


3 


4 


40.6 




2 




4 


S 




7 


8 


9 


2 


4 










4 


5 




6 


8 


B 






505 








4 


5 




6 






1 










3 




4 




e 


8 




1 










3 


4 


4 




6 


8 








62.0 


1 


2 


3 


4 


4 


5 


e 


8 


g 


1 


3 


62 6 


1 








4 


6 




8 




1 




53.0 


1 














8 




1 




63.6 


1 


3 




4 




5 






o 






64.0 


1 


2 


3 


4 


4 


5 


8 


7 


9 


1 


3 


64.6 




2 






4 




e 


7 


9 




2 










4 


4 




6 




O 








1 






4 


4 






7 










I 






3 


4 




e 


7 










1 






3 


4 




8 


7 








67.0 




2 


3 


3 


4 


4 


g 


7 


e 





3 


57. B 










4 


4 




7 






2 












4 


4 




7 






2 


58! G 






2 




4 


4 




7 






3 


6B.O 




2 


2 


3 


4 


4 


6 




a 





1 








S 


3 


4 


4 


5 


7 


8 


10 












3 


4 


4 


6 


7 


8 


10 














4 


4 








10 














4 


4 






8 


9 














4 


4 




7 


8 


9 












S 


4 




5 


6 


8 


6 














4 












































1 




4 


4 




e 








64 .0 






2 


3 


4 


4 


6 


6 

















LENGTH IN FBBT. 








r' 


38 


ao 


33 


±L 


36 


88 


40 


42 


44 


48 


48 


60 


looh. 


21 


34 


38 


31 


34 


88 


43 


46 


60 


fi6 


eo 


43. 




34 


37 


30 


34 






48 








43.5 


|[ ^J 


34 


37 


30 


34 


37 


41 


46 








43,0 


34 


37 






37 


41 


46 


48 




67 




aj so 

tt 20 

7. 20 




36 


20 


33 


36 


40 


44 


48 


62 


57 


44:0 


33 


36 


30 


33 


36 




44 




62 


66 


44.6 


33 








86 






47 




66 


46.0 












33 








47 


51 
















31 


35 






46 


60 




46:o 














34 


38 






50 




46.6 


7 


le 


sa 


3S 


38 


31 


34 


38 


41 


45 


49 


63 


47,0 


•; 






34 


27 


30 






41 


45 




63 




( 






34 










40 


44 








t 






24 


27 


30 








44 








a 


18 


SI 


34 


36 


39 


33 


38 


40 


43 


47 


61 


4e:o 


e 


e 


31 


33 


36 




33 


38 


39 






61 


49C 


e 












s-s 




39 


43 


46 




50. 


t 


a 
















42 


48 




50.6 


t 


8 
















41 


46 


















31 


34 




41 


46 


49 




6 


7 


30 


33 


25 


33 


31 


34 


37 


41 


44 


48 


52.0 


£ 


7 


18 




25 


28 






37 




44 


48 


52.5 


























( 


7 




33 




37 




33 




40 


43 




53:5 


6 


7 


le 


31 




27 




33 


36 


39 


43 


46 


64.0 


4 




9 


3 






3© 


3; 




39 




46 




< 












39 








43 






'. 




















43 






A 












38 








41 






4 








33 


36 


28 




34 




41 






4 


16 


8 


30 


33 


35 


28 


31 


34 


37 


40 


44 


67.0 


« 


16 


8 


20 








31 


34 


37 


40 






< 




8 






















i 


15 






23 






30 




36 




43 




8 


IB 


7 




22 






30 


33 


36 


39 


42 




i 




7 


S 




34 


27 




33 






42 


60.6 














27 


























28 










41 
















26 










4t 
















36 










41 




3 


16 


7 


Q 


21 


2 


36 


38 


31 


34 


37 


40 


62.0 




14 


























14 


























14 
























3 


14 


S 




20 



















MtM una ana IB 



X n a u u 48 » 



ULTIMATE STRENG-TH OF "WROUGHT IRON 

COLUMNS. 

For difTerent proportions of length in feet (ssL). 
To least radius of gjrration in inches (=r). 



Square Bearing: Pin and Square Bearing: 
40000 40000 



l + .0086p- 



l+.0O48^ 
r 



Pin Bearing: 
40000 



The above formulse are usually written with length (ssl) 
expressed in inches as follows : 

40000 40000 40000 



1 + 



13 



40000 r' 



1 + 



P 



80000 r^ 



1 + 



1^ 



20000 r 



To obtain Safe 1^ For quiescent loads, as in buildings, divide by 4. 
Resistance : j For moving loads, as in bridges, divide by 5. 



l5 


Ultimate Strength in Lbs. 
per sqnare incL 


L2 

r^ 


Ultiniate Strength in Lbs. 
per sqnare inch. 




Square. 


Pin and 
Square. 


Pin. 


Square. 


Pin and 
Square. 


Pin. 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


39857 
39714 
39573 
39432 
39293 

39154 
39017 
38880 
38745 
38610 

38476 
38344 
38212 
38081 
37951 

37821 
37693 
37^66 
37439 
37313 


39809 
39620 
39432 
39246 
39063 

38880 
38700 
38521 
38344 
38168 

37994 
37821 
37651 
9(7481 
37313 

37147 
36982 
36819 
36657 
36496 


39714 
39432 
39154 
38880 
38610 

38344 
38081 
37821 
37566 
37313 

37064 
36319 
36576 
36337 
36101 

35868 
35638 
35411 
35186 
34966 


21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 


37189 
37064 
36941 
36819 
36697 

36676 
36456 
36337 
36219 
36101 

35984 
35868 
35753 
35638 
35524 

35411 
35298 
35186 
35076 
34966 


36337 
36179 
36023 
35868 
36714 

36662 
35411 
35261 
35112 
34966 

34819 
34674 
34530 
34388 
34247 

34106 
33967 
33829 
33693 
33567 


34746 
34530 
34317 
34106 
33898 

33693 
33490 
33289 
33091 
32895 

32701 
32510 
32321 
32134 
31949 

31766 
31586 
31407 
31230 
31056 



Qj; 



WROUGHT IRON COLUMNS— Continuei>- 




Ultimate Strang^h in Lbs. 




Ultimate Strength in Lbs. 




per square inch. 


L« 
r^ 

1 


per square inch. 


Square. 


Pin and 
Square. 


Pin. 


Square. 


Pin and 
Square. 


Pin. 


41 


34866 


33422 


30883 


81 


30969 


28802 


252e 


42 


34746 


33289 


80713 


82 


30883 


28703 


2616 


43 


34638 


33166 


30644 


83 


30798 


28604 


26oa 


44 


34630 


33026 


30377 


84 


30713 


28506 


24821 


46 


34423 


32895 


30211 


85 


30628 


28409 


2481^ 


46 


34317 


32765 


30048 


86 


30544 


28313 


2470^ 


47 


34211 


32637 


29886 


87 


30460 


28217 


2468^ 


48 


34106 


32610 


29727 


88 


30377 


28121 


24481 


49 


34002 


32383 


29668 


89 


30294 


28027 


24371 


60 


33898 


32268 


29412 


90 


30211 


27933 


24279 


61 


33795 


32134 


29267 


91 


30130 


27840 


24166 


62 


33693 


32010 


29104 


92 


30048 


27747 


24069 


63 


33691 


31888 


28962 


93 


29967 


27665 


23968 


64 


33490 


31766 


28802 


94 


29886 


27563 


23860 


66 


33389 


31646 


28663 


95 


29806 


27472 


23759 


66 


33289 


31626 


28606 


96 


29727 


27382 


23652 


67 


33190 


31407 


28361 


97 


29647 


27293 


23652 


68 


33091 


31289 


28217 


98 


29668 


27203 


23461 
2336| 


69 


32992 


31172 28074 


99 


29490 


27115 


60 


32896 


31066 


27933 


100 


29412 


27027 


2326i 


61 


32798 


30941 


27793 


101 


29334 


26940 


23160 


62 


32701 


30826 


27665 


102 


29267 


26863 


23069 


63 


32605 


80713 


27618 


103 


29180 


26767 


229M 


64 


32610 


30600 


27382 


104 


29104 


26681 


228791 


66 


32416 


30488 


27248 


105 


29028 


26696 


2277i 


ee 


32321 


80377 


27115 


106 


28952 


26611 


22688 


67 


32227 


30266 


26983 


107 


28877 


26427 


2269fl 


68 


32134 


30167 


26863 


108 


28802 


26344 


2250fl 


69 


32041 


30048 


26724 


109 


28727 


26261 


224l9 


70 


31949 


29940 


26696 


110 


28653 


26178 


22d2d 


71 


31867 


29833 


26469 


111 


28680 


26096 


222w 


72 


31766 


29727 


26344 


112 


28606 


26016 


22141 


73 


31676 


29621 


26219 


113 


28433 


26934 


22061 


74 


31686 


29616 


26096 


114 


28361 


26853 


21968 


76 


31496 


29412 


26974 


115 


28289 


25773 


2i8ra 


76 


31407 


29308 


26853 


116 


28217 


25694 


217M 


77 


31319 


29206 


26733 


117 


28145 


26615 


217M 


78 


31230 


29104 


26615 


118 


28074 


25536 




79 


31143 


29002 


26497 


119 


28003 


25468 


215SI 


1 80 
>1* 


31066 1 28902 


26381 


120 27933 


25381 


214m 



Q^ 



UliTTMATE STRENGTH OF WROUGHT IRON 

COLX7MNS. 



For different proportions of length in feet (^L). 
To least radius of gyration in inches (=r). 



Square Bearing: Pin and Square Bearing: 
40000 40000 



Pin Bearing: 
40000 



1+004^ 



L2 
1 + .006^2 



l+.008=j 



r^ 



The above formulae are usually written with length (^1) 
expressed in inches as follows : 



40000 



40000 



40000 



1 + 



1^ 



86000 r' 



1 + 



1^ 



E4000r' 



1 + 



V 



18000 r' 



To obtain Safe "( For quiescent loads, as in buildings, divide by 4. 
Resistance : J For moving loads, as in bridges, divide by 5. 





Ultimate Strength in Lbs. 




Ultimate Sti'ength in Lbs. 


L2 
r2 


per square inch. 


L2 
r2 


per square inch. 


Square. 


Pin and 
Square. 


Pin. 


Square. 


Pin and 
Square. 


Pin. 


1 


39841 


39761 


39683 


21 


36901 


35524 


34247 


2 


39683 


39526 


39370 


22 


36765 


35336 


34014 


3 


39526 


39293 


39063 


23 


36630 


35149 


33784 


4 


39370 


39063 


38760 


24 


36496 


34966 


33567 


6 


39216 


38835 


38462 


25 


36364 


34783 


33333 


6 


39062 


38610 


38168 


26 


36232 


34602 


33113 


7 


38910 


38388 


37879 


27 


36101 


34423 


32896 


8 


38759 


38168 


37594 


28 


35971 


34247 


32680 


9 


38610 


37951 


37313 


29 


35842 


34072 


32467 


10 


38462 


37736 


37037 


30 


35714 


33898 


32258 


11 


38315 


37523 


36765 


31 


35587 


33727 


32051 


12 


38168 


37313 


36496 


32 


35461 


33557 


31847 


13 


38023 


37106 


36232 


33 


35336 


33389 


31646 


14 


37879 36901 


35971 


34 


35211 


33223 


31447 


15 


37736 36697 


35714 


35 


35088 


33058 


31260 


16 


37594 


36496 


35461 


36 


34965 


32895 


31066 


17 


37453 


36298 


35211 


37 


34843 


32733 


30864 


18 


37313 


36101 


34965 


38 


34722 


32573 


30675 


19 


37175 


35907 


34722 


^39 


34602 


32415 


30488 


20 1 37037 1 35714 1 34483 


40 


34483 


32258 


3O303 



98 



WROUGHT IRON COLUMNS— Continued. 




Ultimate StrangUi in Lbs. 


• _ 


Ultimate Strength In Lbs. 


.» 


per square incL 


L« 
r« 


per square inch. 


r» 


Square. 


Pin and 
Square. 


Pin. 


Square. 


Pin and 
Sqnare. 


Pin. 


U 


34364 


32103 


30121 


81 


30211 


26918 


24272 


L2 


34247 


31949 


29940 


82 


30120 


26809 


24166 


13 


34130 


31797 


29762 


83 


30030 


26702 


24039 


14 


34014 


31646 


29686 


84 


29940 


26696 


23923 


16 


33898 


31496 


29412 


86 


29851 


26490 


23809 


16 


33784 


31348 


29240 


86 


29762 


26386 


23697 


17 


33670 


31201 


29070 


87 


29673 


26281 


23586 


a 


33656 


31066 


28902 


88 


29586 


26178 


23474 


iB 


33445 


30912 


28736 


89 


29499 


26076 


23364 


w 


33333 


30769 


28671 


90 


29412 


25974 


23256 


51 


33223 


30628 


28409 


91 


29326 


26873 


23148 


52 


33113 


30488 


28248 


92 


29240 


26773 


23041 


68 


33003 


30349 


28090 


93 


29164 


26674 


22936 


64 


32896 


30212 


27933 


94 


29070 


25675 


22831 


66 


32787 


30075 


27778 


96 


28986 


26478 


22727 


66 


32680 


29940 


27624 


. 96 


28902 


26381 


22624 


67 


32673 


29806 


27472 


" 97 


28818 


26284 


22523 


68 


32468 


29674 


27322 


98 


28736 


26189 


22422 


69 


32363 


29542 


27174 


99 


28663 


26094 


22321 


60 


32258 


29412 


27027 


100 


28571 


25000 


22222 


61 


32164 


29283 


26882 


101 


28490 


24907 


22124 


62 


32051 


29156 


26738 


102 


28409 


24814 


22026 


63 


31949 


29028 


26596 


103 


28329 


24722 


21930 


64 


31848 


28902 


26455 


104 


28249 


24631 


21834 


65 


31746 


28777 


26316 


106 


28169 


24640 


21739 


66 


31646 


28653 


26178 


106 


28090 


24460 


21645 


67 


31546 


28631 


26042 


107 


28011 


24360 


21552 


68 


31447 


28409 


25907 


108 


27933 


24272 


21459 


69 


31348 


28289 


25773 


109 


27856 


24184 


21368 


70 


31260 


28169 


25641 


110 


27777 


24096 


21277 


71 


31162 


28050 


25510 


111 


27700 


24009 


21186 


72 


31056 


27933 


25381 


112 


27624 


23923 


21097 


73 


30959 


27816 


25263 


113 


27548 


23838 


21008 


74 


30864 


27701 


25126 


114 


27472 


23753 


20920 


75 


30769 


27586 


26000 


116 


27397 


23669 


20833 


76 


30676 


27472 


24876 


116 


27322 


23685 


20747 


77 


30581 


27360 


24752 


117 


27248 


23502 


20661 


78 


30488 


27248 


24631 


118 


27174 


23419 


20576 


79 


30395 


27137 


24510 


119 


27100 


23337 


20492 


80 

i 


30303 


27027 


24390 


120 


27027 


23256 


204Q8 



■* 



WROUGHT IRON COLUMNS—Continued. 




Ultimate Strength in Lbs. 




Ultimate Strength in Lb 


L2 
r2 


per square inch. 


L^ 

r2 


per square inch. 


Square. 


Pin and 
Square. 


Pin. 


Square. 


Pin and 
Square. 


Ri 


121 


26954 


23175 


20325 


205 


21978 


17937 


151i 


122 


26882 


23095 


20243 


210 


21739 


17699 


1492 


123 


26810 


23016 


20161 


215 


21505 


17467 


147< 


124 


26738 


22936 


20080 


220 


21277 


17241 


1441 


126 


26667 


22857 


20000 


226 


21053 


17022 


143U 


126 


26596 


22779 


19920 


230 


20833 


16807 


140( 


127 


2d525 


22701 


19841 


236 


20619 


16698 


1386 


128 


26455 


22624 


19763 


240 


20408 


16394 


ld6S 


129 


26386 


22548 


19686 


245 


20202 


16194 


1361 


130 


26316 


22472 


19608 


260 


20000 


160OO 


1333 


131 


26247 


22396 


19531 


266 


19802 


16810 


1315 


132 


26178 


22321 


19455 


260 


19608 


16625 


1298 


133 


26110 


22247 


19380 


266 


19417 


15444 


1282 


134 


26042 


22173 


19305 


270 


19231 


16267 


1265 


135 


25974 


22099 


19231 


275 


19047 


15094 


1250 


136 


25907 


22026 


19157 


280 


18868 


14925 


12341 


137 


25840 


21954 


19084 


286 


18692 


14760 


12101 


138 


25773 


21882 


19011 


290 


18519 


14599 


12041 


139 


25707 


21810 


18938 


295 


18349 


14440 


11901 


140 


25641 


21739 


18868 


300 


18182 


14286 


11761 


141 


25575 


21668 


18797 


310 


17857 


13986 


11494 


142 


25510 


21598 


18727 


320 


17544 


13699 


11231 


143 


25445 


21529 


18667 


330 


17241 


13423 


10981 


144 


25381 


21459 


18587 


340 


16949 


13158 


1075^ 


145 


25317 


21390 


18619 


350 


16667 


12903 


1052^ 


146 


25253 


21322 


18450 


360 


16393 


12658 


lOdOfi 


147 


25189 


21254 


18382 


370 


16129 


12422 


loioi 


148 


25126 


21186 


18315 


380 


15873 


12195 


9901 


149 


25063 


21119 


18248 


390 


15625 


11976 


970d 


150 


25000 


21053 


18182 


400 


15386 


11765 


952i 


155 


24691 


20725 


17857 


410 


15161 


11561 


934i 


160 


24390 


20408 


17544 


420 


14926 


11364 


9171 


165 


24096 


20101 


17241 


430 


14708 


11173 


900§ 


170 


23810 


19802 


16949 


440 


14493 


10989 


88fifl 


175 


23529 


19512 


16667 


450 


14286 


10811 


8696| 


180 


23256 


19231 


16394 


460 


14085 


10638 


85d 


185 


22988 


18957 


16129 


470 


13889 


10471 




190 


22727 


18692 


15873 


480 


13699 


10309 


^^3 


195 


22472 


18433 


15625 


490 


13514 


10162 


8l3 


200 22222 


18182 


15385 


500 


13333 


10000 





ion 



J- 



t 



C- UliTTMATB STRENGTH OF 'WHOITGHT IRON 

COLUMNS. 



?■ 



x;'i 



For different proportions of length in feet (=L). 
To least radius of gyration in inches (=r). 



Square Bearing: Pin and Square Bearing: 
37500 37500 



1+004^ 



L2 
1 + .006^2 



Pin Bearing: 
37500 

l + .008^ 



The above formulae are usually written with length (=1) 
expressed in inches as foUows : 

87500 37500 37500 



1 + 



12 



36000 r2 



1 + 



12 



24000 r2 



1 + 



P 



18000 r^ 



? JTo obtain Safe \ For quiescent loads, as in buildings, divide by 4. 



* Resistance : J For moving loads, as in bridges, divide by 5. 



Ultimate Strength in Lbs. 
per square inch. 



Square. 



37351 
37202 
37056 
36909 
36765 

36621 
36478 
36337 
36197 
36058 

35920 
36782 
36646 
35511 
35377 

36244 
35112 
34981 
34851 
34722 



Pin and 
Square. 



37276 
37066 
36837 
36621 
36408 

36197 
35989 
35783 
35579 
35377 

35178 
34981 
34787 
34594 
34404 

34215 
34029 
33845 
33663 
33482 



Pin. 



37202 
36909 
36621 
36337 
36058 

35783 
35511 
35244 
34981 
34722 

34467 
34215 
33967 
33723 
33482 

33245 
33011 
32780 
32552 
32328 



L2 



21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 



Ultimate Strength in Lbs. 
per square inch. 



Square. 



34594 
34467 
34341 
34216 
34091 

33968 
33845 
33723 
33602 
33482 

33363 
33246 
33127 
33011 
32895 

32780 
32666 
32552 
32440 
32328 



Pin and 
Square. 



33304 
33127 
32952 
32780 
32609 

32440 
32272 
32106 
31942 
31780 

31619 
31460 
31302 
31146 
30992 

30839 
30687 
30537 
30389 
30242 



Pin. 



32106 
31888 
31672 
31460 
31250 

31043 
30839 
30637 
30438 
30242 

30048 
29857 
29668 
29481 
29297 

29115 
28935 
28758 
28582 
28409 



101 





WROUGHT IRON COLUMNS— Continued. 






Ultimate Strength in Lbs. 




Ultimate Strength in Lbs. 


L» 


per square inch. 


L* 
r^ 


per square inch. 


r« 


Square. 


Pin and 
Square. 


Pin. 


Square. 


Pin and 
Square. 


Pin. 


41 


32216 


30096 


28238 


81 


28323 


26236 


22761 


42 


32106 


29952 


28069 


82 


28238 


26134 


226d 


43 


31997 


29809 


27902 


83 


28163 


25033 


22Mi 


44 


31888 


29668 


27737 


84 


28069 


24934 


^sS3 


46 


31780 


29628 


27574 


86 


27986 


24834 


22^ 


46 


31672 


29389 


27412 


86 


27902 


24736 


222U 


47 


31566 


29251 


27253 


87 


27819 


24639 


2211 


48 


31460 


291 15 


27095 


88 


27737 


24642 


2200 


49 


31366 


28980 


26940 


89 


27666 


24446 


2190 


50 


31260 


28846 


26786 


90 


27674 


24361 


218a 


61 


31146 


28714 


26634 


91 


27493 


24266 


2170| 


62 


31043 


28682 


26483 


92 


27412 


24162 


2160] 


63 


30941 


28452 


26334 


93 


27332 


24069 


2160I 


64 


30839 


28323 


26187 


94 


27263 


23977 


2l4ol 


66 


30738 


28195 


26042 


96 


27174 


23886 


21^1 


56 


30637 


28069 


26898 


96 


27096 


23794 


21214 


57 


30637 


27943 


26756 


97 


27017 


23704 


21111 


68 


30438 


27819 


26616 


98 


26940 


23616 


21028 


59 


30340 


27696 


26476 


99 


26862 


23626 


20921 


60 


30242 


27574 


25338 


100 


26786 


23438 


20831 


61 


30146 


27462 


26202 


101 


26709 


23360 


20741 


62 


30048 


27332 


26067 


102 


26634 


23263 


206fll 


63 


29952 


27213 


24934 


103 


26668 


23177 


2059 


64 


29867 


27096 


24802 


104 


26483 


23091 


2049 


66 


29762 


26978 


24671 


106 


26408 


23006 


2039 


66 


29668 


26862 


24642 


108 


26334 


22922 


2029 


67 


29674 


26748 


24414 


107 


26261 


22838 


2(^9 


68 


29481 


26634 


24288 


108 


26187 


22766 


20l3 


69 


29389 


26621 


24162 


109 


26114 


22672 


20031 


70 


29297 


26408 


24038 


110 


26042 


22690 


1999 


71 


29206 


26297 


23916 


111 


26970 


22609 


1989 


72 


29116 


26187 


23794 


112 


26898 


22428 


1979 


73 


29026 


26078 


23674 


113 


26826 


22348 


1969 


74 


28936 


25970 


23666 


114 


25766 


22268 


1969 


76 


28846 


26862 


23438 


116 


26685 


22189 


1959 


76 


28768 


26766 


23321 


116 


26616 


22111 


1949 


77 


28670 


26660 


23206 


117 


26546 


22033 


1989 


78 


28682 


26646 


23091 


118 


26476 


21966 


1929 


79 


28496 


26441 


22978 


119 


26407 


21879 


1921 


80 


28409 


26338 


22866 


120 


26338 


21802 


19ll 



1AO 





WROUGHT IRON COLUMNS— Continued. 






Ultimate Strength in Lbe. 




Ultimate Strength 


in Lbe. 


L2 


per square inch. 




per square inch. | 


r» 


Square. 


Pin and 
Square. 


Pin. 


Square. 


Pin and 
Square. 


Pin. 


121 


25270 


21726 


19065 


206 


20604 


16816 


14206 


122 


25202 


21651 


18978 


210 


20380 


16693 


13993 


US 


25134 


21576 


18901 


216 


20161 


16376 


13787 


U4 


25067 


21502 


18825 


220 


19947 


16164 


13687 


125 


25000 


21429 


18750 


226 


19737 


15967 


13393 


126 


24933 


21355 


18676 


230 


19631 


16766 


13204 


127 


24867 


21283 


18601 


236 


19330 


16660 


13021 


128 


24802 


21210 


18528 


240 


19133 


16369 


12842 


129 


24736 


21138 


18456 


246 


18939 


15182 


12669 


130 


24671 


21067 


18382 


260 


18750 


15000 


12500 


131 


24606 


20997 


18311 


266 


18664 


14822 


12336 


132 


24542 


20926 


18239 


260 


18382 


14648 


12175 


133 


24478 


20857 


18169 


265 


18204 


14479 


12019 


134 


24414 


20787 


18098 


270 


18029 


14313 


11867 


135 


24351 


20718 


18029 


275 


17857 


14161 


11719 


136 


24288 


20650 


17960 


280 


17689 


13992 


11574 


137 


24225 


20582 


17891 


286 


17523 


13838 


11433 


138 


24162 


20514 


17823 


290 


17361 


13686 


11295 


139 


24100 


20447 


17756 


295 


17202 


13538 


11161 


140 


24039 


20380 


17689 


300 


17045 


13393 


11029 


141 


23977 


20314 


17622 


310 


16741 


13112 


10776 


142 


23916 


20248 


17558 


320 


16447 


12842 


10534 


143 


23855 


20183 


17491 


330 


16164 


12584 


10302 


144 


23794 


20118 


17426 


340 


15890 


12336 


10081 


145 


23734 


20053 


17361 


360 


16625 


12097 


9868 


146 


23674 


19989 


17297 


360 


15369 


11867 


9665 


147 


23615 


19926 


17233 


370 


15121 


11646 


9470 


148 


23555 


19862 


17170 


380 


14881 


11433 


9282 


149 


23496 


19799 


17108 


390 


14648 


11228 


9102 


150 


23437 


19737 


17045 


400 


14423 


1.1029 


8929 


155 


23148 


19430 


.16741 


410 


14205 


10838 


8762 


L60 


22866 


19133 


16447 


420 


13993 


10653 


8601 


165 


22590 


18844 


16164 


430 


18787 


10475 


8446 


170 


22321 


18564 


15890 


440 


13667 


10302 


8296 


175 

1 


22059 


18293 


15625 


450 


18393 


10135 


8152 


180 


21802 


18029 


15369 


460 


13204 


9973 


8013 


185 


21552 


17773 


16121 


470 


19021 


9817 


7878 


190 


21307 


17523 


14881 


480 


12648 


9665 


7748 


195 21067 


17281 


14648 


490 


12669 


9618 


7622 


200 20838 


17045 


14423 


500 


12500 


9376 


7500 



ma 



S I- 



TABIiB OF SQUARE BOOTS. 



I«. 



KooU. I06. Hoots. 



-L 



1 
2 
3 

4 

6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 

60> 



1.001 

1.41 

1.73 

2.00 

2.24 



.45 
.65 
.83 
3.00 
3.16 



2. 
2. 
2. 



3.32 
3.4€ 
3.61 
3.74 
3.87 

4.00 
4.12 
4.24 
4.36 
4.47 

4.68 
4.69 
4.80 
4.90 
5.00 

5.10 
5.20 
5.29 
5.39 
5.48 

5.571 

5.66 

5.74 

5.83 

5.92 

6.00 
6.08 
6.16 
6.24 
6.32 

6.40 
6.48 
6.56 
6.63 
6.71 

6.78 
6.86 
6.98 
7.0c 
7.071 



61 
52 
53 
54 
55 

56 
57 
58 
69 
60 

61 
621 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 
90 

91 
92 
93 
94 
95 

96 
97 
98 
99 
100 



7.141 

7.21 

7.21 

7.351 

7.42 



7 

7.551 

7.6S 

7 

7.761 

7.81 

7.871 

7.94 

8.00 

8.0€ 



12 
1£ 



8 

8 

8.261 

8.31 

8.37 



8.43 
8.49 
8.64 
8.60 
8.66 

8.72 
8.77 
8.83 
8.89 
8.94 

9.00 

9.06 

9.11 

9.171 

9.22 

9.27 
9.33 
9.3€ 
9.43 
9.49 

9.64 
9.59 
9.64 
9.70 
9.75 



9.80 
9.85 
9.90 
9.95 
10.001 



Ics. Hoots. 



101 
102 
103 
104 
106 

106 
107 
108 
109 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
120 

121 
122 
123 
124 
125 

126 

127 
128 
129 
130 

131 
132 
133 
134 
135 

136 
137 
138 
139 
140 

141 
142 
143 
144 
145 

146 
147 
148 
149 
150 



10.06 
10.10 
10.16 
10.20 
10.26 

10.30 
10.34 
10.39 
10.44 
10.49 

10.54 
10. 5€ 
10.63 
10.68 
10.72 

10.77 
10.82 
10.8€ 
10.91 
10.95 

11.00 
11.06 
11.09 
11.14 
11.18 

11.22 
11.27 
11.31 
11.36 
11.40 

11.46 
11.49 
11.53 
11.58 
11.62 

11.66 
11.70 
11.75 
11.79 
11.83 

11.87 
11.92 
11.96 
12.00 
12.04 

12.08 
12.12 
12.17 
12.21 
12.26 



N06. 



161 
152 
153 
154 
166 

166 
167 
168 
169 
160 

161 
162 
163 
164 
166 

166 
167 
168 
169 
170 

171 
172 
173 
174 
176 

176 
177 
178 
179 
180 

181 
182 
183 
184 
185 

186 
187 
188 
189 
190 

191 
192 
193 
194 
196 

196 
197 
198 
199 
200I 



Rcots. 



12.29 
12.33 
12.37 
12.41 
12.46 

12.49 
12.63 
12.57 
12.61 
12.66 

12.69 
12.73 
12.77 
12.81 
12.86 

12.88 
12.92 
12. 9€ 
13.00 
13.04 

13.08 
13.11 
13.15 
13.19 
13.23 

13.27 
13.30 
13.34 
13.38 
13.42 

18.46 
13.49 
13.63 
13.66 
13.60 

13.64 
13.67 
13.71 
13.75 
13.78 

13.82 
13. 8€ 
13.89 
13.93 
13. 9€ 



14.00 
14.04 
14.07 
14.11 
14.141 



K06. 



201 
202 
203 
204 
205 

206 
207 
208 
200 
210 

211 
212 
213 
214 
215 

216 
217 
218 
210 
220 

221 
222 
223 
224 
225 

226 
227 
228 
220 
230 

231 
232 
233 
234 
235 

236 
237 
238 
239 
240 

241 
242 
243 
244 
245 

246 
247 
248 
249 
260l 



110 





- 


















iir 


""kooU. 


»«. Eooa. 


Vol 


Hooti. 


!«, 


tM\M. 


lot 


Lull. 




16.84 


301 17-8f 


861 


18.73 


40] 


SO.IX 


^61 


21.34 








861 


187( 




30.0( 








i&:9i 


3oa 7:4] 




18,7( 












ie.o< 


304 7.4^ 




18.8] 












16.97 


306 7.46 




18.84 












6.O0 


SOe 17.4S 


856 


8.87 




20. le 


456 


2 .80 




6.0J 


3^17.5i 




8.8( 






46-; 


2 .38 




e.w 






e.o: 






46( 


2 .40 




e.ot 








40( 


20:3a 


459 


2 .42 


e.ia 


3ia 17:61 


360 


8.81 


410 


20.25 


460 


2 .46 


'361 


IS. 16 


3 l' 17.64 


361 


19,00 




20. 2-; 


461 




262 




3 2:17,66 




19,03 


4 '. 








aes 






17. B9 




19 01 


4 f 








26< 




3 < 


17,7; 


















3 5 




366 






20:37 


46( 


21:56 




6.31 


3 6 


17.78 


366 


19.13 


4 6 


20 40 


466 


21.69 




0.34 






367 


la.if 


4 7 ao,4i 




21.61 










368 


19. H 








26t 








369 


ie,2i 


4 9 


20,47 


46( 




370 


a;4a 


320 


17:SS 


370 


19.24 


420 


ao.4Q 


470 




371 










19.26 




20.62 


471 


2 .70 


272 




322 






19.20 


42! 




47: 


2 .73 


273 




3af 






19,31 


423 




473 


2 76 


■37- 












424 




^7< 


2 .77 


276 


leiee 


3a£ 


e:oa 


37B 


ie:36 


425 


30:SE 




2 -79 




16.Q1 


326 


18.08 


37a 


939 


436 


20 64 


476 


2 82 




16,6^ 






371 




427 


20 6i 


471 






















271 


16:70 




18: 1^ 


37t 


9:47 


429:20:71 






280 


16.73 






380 


9.49 


430 ao.74 






281 










9.52 


431 


20.76 




2 .93 


381 


a:7E 








9.54 


432 


20.78 




2 .95 




6.82 








9.57 


433 


20.81 
















9 60 


434 






22 00 




6:88 


335 


8:30 


386 


9,62 


435 


20:86 


485 


2 .03 




6.91 








19.66 


436 


20 88 




















20. 9C 




2a: 07 












19:70 


438 






22.09 










380 16. 7S 


439 














8.44 




440 








291 


7.06 


341 


8.47 


391 


9.77 


441 


2 .00 


491 


22 16 


m; 








30: 


980 


442 




49i 
















443 












34< 


a: 55 


30^. 


e.8£ 


444 






22:23 


281 




345 


8.57 


395 


9.87 


445 


2 .IC 


495 


22.26 


286 




34f 








446 


2 . 2 


496 


23. 7 


28' 












447 




497 


22, 9 










3B^ 




448 




49a 












360 


9:97 


44e 




499 


22 4 




7:3i 






400 


20,00 








23. e 






* 



•i^- 



TABLE OF SQUARE BOOTS. 



Hob. Roots. 



601 
602 
603 
604 
606 

606 
507 
608 
609 
610 

611 
512 
613 
614 
615 

516 
517 
518 
510 
520 

521 
622 
523 
624 
625 

626 
627 
528 
529 
630 

631 
532 
633 
634 
535 

536 
537 
638 
639 
640 

541 
542 
643 
644 
646 



22.38 

22.41 
22.43 
22.46 
22.47 

22.49 
22.52 
22.64 
22.66 
22.58 

22.61 
22.63 
22.65 
22.67 
22.69 

22.72 
22.74 
22.76 
22.78 
22.80 

22.83 
22.85 
22.87 
22.89 
22.91 

22.93 
22.96 
22.98 
23. OO 
23.02 

23.04 
23. 07 
23.09 
23.11 
23.13 

23.16 
23.17 
23.19 
23.22 
23.24 

23.26 
23.28 
23.30 
23.32 
23.86 



646 23.37 

647 23.89 

648 23.41 

649 23.48 
660l 23.46 



Kos. 



661 
662 
663 
564 
665 

666 
567 
568 
659 
660 

661 
562 
663 
564 
565 

666 
667 
668 
569 
570 

671 
572 
573 
674 
675 

576 
577 
678 
579 
680 

681 
682 
583 
684 
686 

586 
587 
688 
689 
590 

591 
592 
693 
694 
696 

6961 
697 
698 
699 
600 



Roots. 



23.47 
23.49 
23.52 
23.54 
23.66 

23.68 
23.60 
23.62 
23.64 
23.66 

23.69 
23 71 
23.73 
23.75 
23.77 

23.79 
23.81 
23.83 
23.86 
23.87 

23.90 
23.92 
23.94 
23.96 
23.98 

24.00 
24.02 
24.04 
24.06 
24.08 

24.10 
24.12 
24.15 
24.17 
24.19 

24.21 
24.23 
24.25 
24.27 
24.29 

24.31 
24.33 
24.35 
24.37 
24.39 

24.41 
24.43 
24.46 
24.47 
24.49 



Hos. 



601 
602 
603 
604 
606 

606 
607 
608 
609 
610 

611 
612 
613 
614 
615 

616 
617 
618 
619 
620 

621 
622 
623 
624 
625 

626 
627 
628 
629 
630 

631 
632 
633 
634 
635 

636 
637 
638 
639 
640 

641 
642 
643 
644 
646 

646 
647 
648 
649 
650 



Roots. 



24.62 
24.64 
24.66 
24.58 
24.60 

24.62 
24.64 
24.66 
24.68 
24. 70 

24.72 
24.74 
24.76 
24.78 
24.80 

24.82 
24.84 
24.86 
24.88 
24.90 

24.92 
24.94 
24.96 
24.98 
25.00 

26.02 
26. 04 
26.06 
25. 08 
25. lO 

26.12 
25.14 
25.16 
25.18 
25.20 

26.22 
26.24 
26.26 
26.28 
25.30 

26.32 
25.34 
25.36 
26.38 
26.40 

26.42 

26.44 
26.46 
26.48 
25.60 



Nob. 



661 
652 
663 
664 
666 

656 
667 
668 
659 
660 

661 
662 
663 
664 
665 

eee 

667 
668 
669 
670 

671 
672 
673 
674 
675 

676 
677 
678 
679 
680 

681 
682 
683 
684 
685 

686 
687 
688 
689 
690 

691 
692 
693 
694 
695 

696 
697 
698 
699 
700 



Roots. 



25.61 
25.63 
25.66 
26.57 
26.59 

26.61 
25.63 
25.66 
25.67 
25.69 

26.71 
26.73 
25.75 
25.77 
25.79 

26.81 
25.83 
25.86 
26.87 
26.88 

26.90 
25.92 
25.94 
26.96 
25.98 

26.00 
26.02 
26.04 
26.06 
26.08 

26.10 
26.12 
26.13 
26.15 
26.17 

26.19 
26.21 
26.23 
26.25 
26.27 

26.29 
26.31 
26.32 
26.34 
26.36 

26.38 
26.40 
26.42 
26.44 
26.461 



Mos. 



Boo 



701 
702 
703 

704: 

706 

7oe 

707 
708 
7O0 

710 

711 
712 
713 
714 
715 

710 
717 
718 
719 
720 

721 
722 
723 
724 
725 



2e. 



2e. 
2e. 

26. 

2d. 

2dJ 
26.4 
26.4 
26.1 



26.< 
26.< 
26.*; 

26. ■; 

26. 'J 



726 
727 
728 
729 
730 

731 
732 
733 
734 
735 

736 
737 



26.'3 
26.7 
26.6 
26.8 
26.8 

26.8 
26.8 
26.8 
26.9 
26.0 

26.» 
26.a 
26.0 
27.« 
27.a 

27.04 
27.01 
27.01 
27.9 
27.11 

27. « 
27. W 



738 27. r 

739 

740 

741 
742 
748 
744 
745 

746 

747 
748 
749 

7501 



«f 
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TABLE OP SQUARE ROOTS. 



Hoe. 



lOOl 
1002 
1003 
1004 
1005 

1006 
1007 
1008 
lOOO 
lOlO 

1011 
1012 
1013 
1014 
1015 

1016 
1017 
1018 
1019 
1020 

1021 
1022 
1023 
1024 
1025 

1026 
1027 
1028 
1029 
1030 

1031 
1032 
1033 
1034 
1035 

1036 
1037 
1038 
1039 
1040 

1041 
1042 
1043 
1044 
1045 



Eoots. 



31.64 
31.65 
31.67 
31.69 
31. 70 



31. 
31. 
31. 
31. 
31. 

31. 

31, 

31. 

31 

31 



.72 
.73 
.75 
.76 
.78 

.80 
.81 
.83 
.84 
.86 



31.87 
31.89 
31.91 
31.92 
31.94 



Hofi. 



Roots. 



31.95 
31.97 
31.98 
32.00 
32.02 

32.03 
32.05 
32.06 
32.08 
32.09 

32.11 
32.12 
32.14 
32.16 
32.17 

32.19 
32.20 
32.22 
32.23 
32.25 



1051 
1052 
1053 
1054 
1065 

1056 
1057 
1058 
1059 
1060 

1061 
1062 
1063 
1064 
1065 

1066 
1067 
1068 
1069 
1070 

1071 
1072 
1073 
1074 
1075 

1076 
1077 
1078 
1079 
1080 

1081 
1082 
1083 
1084 
1085 

1086 
1087 
1088 
1089 
1090 



Nob. 



32.42 
32.43 
32.45 
32.47 
32.48 

32.60 
32.51 
32.53 
32.64 
32.66 

32.57 
32.59 
32.60 
32.62 
32.63 

32.65 
32.66 
32.68 
32.70 
32.71 

32.73 
32.74 
32.76 
32.77 
32.79 

32.80 
32.82 
32.83 
32.85 
32.86 

32.88 
32.89 
32.91 
32.92 
32.94 

32.95 
32.97 
32.98 
33.00 
33.02 



Koots. 



I 



32.26 
32.28 
32. 30 
32.31 
32.33 

32.34 
32.36 
32.37 



llOl 
1102 
1103 
1104 
1105 

1106 
1107 
1108 
1109 
1110 

1111 
1112 
1113 
1114 
1115 

1116 
1117 
1118 
1119 
1120 

1121 
1122 
1123 
1124 
1125 

1126 
1127 
1128 
1129 
1130 

1131 
1132 
1133 
1134 
1135 

1136 
1137 
1138 
1139 
1140 



33.18 
33.20 
33.21 
33.23 
33.24 

33.26 
33.27 
33.29 
33.30 
33.82 

33.33 
33.35 
33.36 
33.38 



Nos. 



1151 
1152 
1153 
1164 
1165 

1166 
1157 
1158 
1159 
1160 

1161 
1162 
1163 
1164 



33.89 1165 



1046 
1047 

1048 , 

1049 32.39 1099 



1091 33.03 

1092 33.05 

1093 33.06 



1094 
1095 

1096 
1097 
1098 



33.08 
33.09 

33.11 
33.12 
33.14 
33.15 



1141 
1142 
1143 
1144 
1145 

1146 
1147 
1148 



33.41 
33.42 
33.44 
33.45 
33.47 

33.48 
33.50 
33.51 
33.53 
33.54 

33.56 
33.57 
33.59 
33.60 
33.62 

33.63 
33.65 
33.66 
33.67 
33.69 

33.70 
33.72 
33.73 
33.75 
33.76 

33.78 
33.79 
33.81 
33.82 
33.84 



Koots. 



Nos. 



10501 32.40|1 lOOl 33. 17 



1166 
1167 
1168 
1169 
1170 

1171 
1172 
1173 
1174 
1175 

1176 
1177 
1178 
1179 
1180 

1181 
1182 
1183 
1184 
1185 

1186 
1187 
1188 
1189 
1190 



33.93 
33.94 
33.96 
33.97 
33.99 

34.00 
34.01 
34.03 
34.04 
34.06 

34.07 
34.09 
34.10 
34.12 
34.13 

34.15 
34.16 
34.18 
34.19 
34.21 

34.22 
34.23 
34.25 
34.26 
34.28 

34.29 
34.31 
34.32 
34.34 
34.35 

34.37 
34.38 
34.39 
34.41 
34.42 



Boots.! 



33.85 
33.87 
33.88 



1201 
1202 
1203 
1204 

iao5 

1206 

1207 
1208 
1209 
1210 

1211 
1212 
1213 
1214 
1215 

1216 
1217 
1218 
1210 
1220 



1221 
1222 
1223 
1224 
1225 

1226 
1227 
1228 
1229 
1230 

1231 
1232 
1233 
1234 
1235 



34. 
34. 
34. 
34. 
34. 

34. 



1191 
1192 
1193 
1194 
1195 

1196 
1197 
1198 



1149 33.90 1199 
11501 33.9111200 



34.44 
34.45 
34.47 
34.48 
34.60 

34.51 
34.53 
34.54 
34.55 
34.57 



1236 
1237 
1238 
1239 
1240 

1241 
1242 
1243 
1244 
1246 



34. 
34. 
34. 

34. 
34. 
34. 
34. 
34. 

34.) 
34.1 
34.< 
34.t 
34.1 

34:1 

34.1 
34. 
34.1 
35.1 

35. 
35. 
35. 
36. 
35. 

36.4 

35.: 

36.1] 

35.11 

35.14 

36. 1( 

35.1! 

35.11 

35. 

36.J 

35. 
35. 
35. 
35. 
35. 



34.681246 38.1, 

34.60 1247 36.81 

34.61 1248 36.:^ 
34.63 1249 36.J 
34.64ll2&Ol36. 
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TABLB OF SQUABB BOOTS. 



h^, BiMta. 



86.37 



[251 
12521 



.41 

12551 35. 4£ 

1256 66. 

1267 35. 

35.47 
35.46 
35.50 



,261 

262 

263 

^264 

1265 

1266 
1267 
1268 
1260 
1270 

1271 
1272 
1278 
1274 
1275 



1276 
1277 
1278 
1279 
1280 

1281 
1282 
1283 
1284 
1285 

1286 
1287 
1288 
tl289 
1280 

1201 
1202 
1203 
1204 
1205 



1206 
1207 
1208 
1200 
1300 



36.61 
35.52 
85.54 
35.66 
35.57 

36.68 
35.50 
35.61 
35.62 
35.64 

35.65 
35.67 
35.68 
35.60 

35.71 

35.72 

35.74 
35.76 
35.76 
36.7 

35.701 
35.81 
35.82 
35. 8£ 
35.85 

35.86 
35.87 
35.80 
35.00 
35.02 

35.03 
35.04 
35.06 
35.07 
35.00 



Boa. 



36.00 
36.01 
36.03 
36.04 
136.06 



801 
d02 
303 
304 
305 

306 
307 
308 
300 
310 

311 
312 
313 
314 
315 

316 
317 
318 
310 
320 

321 
322 
323 
324 
325 

326 
327 
328 
320 
330 

331 
332 
333 
334 
336 

336 
337 
338 
330 
340 

841 
342 
343 
344 
345 

346 
347 
348 
340 
350 



iooti. 



36.07 
36.08 
36. IC 
36.11 
36.12 

86.14 
36.16 
36.17 
36.18 
86. IC 

36.21 
86.22 
36.24 
36.25 
36.2€ 



86 
36. 
36. 
36. 
36. 



2€ 
28 
30 
32 
3£ 



86.35 
36.36 
36.37 
36.30 
36.40 



36. 
36. 
36. 
36. 
36. 



41 
43 
44 
4€ 
47 



36.48 
36. 50 
36.51 
36.52 
36.64 

36.55 
36.57 
36.68 
36.59 
36.61 



36. 
36. 
36. 
36. 
36. 



62 
63 
66 
66 
67 



lot. 



1351 
1352 
1363 
1354 
1855 

1856 
1367 
1358 
1350 
1360 

1861 
1362 
1363 
1364 
1365 

1366 
1367 
13681 
1360 
1370 

1371 
1372 
1373 
1374 
1375 

1376 
1377 
1378 
1370 
1380 

1381 
1382 
1383 
1384 
1386 

1386 
1387 
1388 
1389 
1390 

1391 
1392 
1393 
1394 
1395 

36.691 1896 
36.70 1397 

36.72 1398 

36.73 1399 
36.741 1400 



Roots. 



36.7€ 1401 
36.771402 
36.78 1403 
36.80I14O4 



36.81 



82 1406 



86 

86.84 

36.85 

36 

36.8811410 



1407 
1408 
86I1400 



86.80 
36.01 
36.0^ 
36.03 
36.06 



36 

36.07 
36.00 
37.00 
37.01 



37 

37.11 

37.1 

37. 

37. 



Im. 



1405 



1411 
1412 
1413 
1414 
1415 



Oe 141 



6 

1417 



Root!. 



37.- 

37. 

37. 

37. 

37.- 



431461 
44 1452 
4€ 1453 
471454 
46 1455 



37 

37.51 

37.5^ 

37.54 

37.56 



37. 5€ 1461 



Im. 



601456 



38.00 
38 11 
38.12 
38.13 
38.14 

38.16 

38.17 



1457 
1458-38.18 

1459 38.20 

1460 38.21 



37.58 



37.601463 
37.601464 
37.621465 

37.63 1466 
37.64' 



1418137.66 



OS 142 



04 1422 



37. 

37. 

37.0511423 

37. 07 

37. 



1 
2 
3 
1424 



081425 
001426 



1462 



38.22 

38 24 
38 26 
38 26 
38.28 

38. 20 
38 30 



1467 

1468 38.31 

1410. 37.67^1469, 38.33 
1420 37.68 1470 38.34 



1427 

211428 

131420 

15 1430 

37.161431 
37.181432 
37.101433 
37.201434 
37.22 1436 



37.23 
37.24 
37.26 
37.27 
37. 



1442 
3211443 



37. 
37.31 
37 

37.3411444 
37.35 1445 

37.361448 

37.381447 



37.30 

37.40 
37.42 



1436 
1437 
1438 
1430 



281440 
301441 



1448 
1449 
1460 



37. 
37. 
37. 
37. 
37. 

37. 
37. 
37. 
37. 
37. 

37. 

37.) 

37. 

37.) 

37A 



7011471 

1472 



71 
72 
74 

761 



38.35 
38.37 
38.38 
38.30 
1475 38.41 



72 1473 
74 1474 



76 1476 



1477 

1478 

8011479 

821480 



78 
79 



831481 
841482 
851483 
871484 
881485 



37.8011486 
37.01 1487 
37. 
37.9311489 
37.95 1490 

37.06 1401 

37.07 1402 
37.091493 
38.0011404 
38.01 



38.031 

38. 

38. 

33 
38!08|1500 



1405 

1406 
0411407 

06 1408 

07 1490 



38.4:^ 
38.43 
38.44 
38.46 
38.47 

38.48 
38.60 
38.51 
38.52 
38.54 

38.55 
38.56 
38.57 
38.50 
38.60 

38.61 
38.63 
38.64 
38.65 
38.67 

38.68 
38.60 
38. 70 
38.72 
38.73 
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TABLE OF SQUARE ROOTS. 



IT«8. 



501 
502 
503 
504 
505 



Roots. 



38. 

38.' 

38. 

38. 

38.< 



74 1651 
7€ 1552 
77 1553 
781554 



7G 1555 



50e 38.81 



507 
508 
300 



510 38.8€ 



38.82 
38.83 
38.85 



511 
F>12 
513 
514 
515 

516 
617 
618 
519 
520 

521 
522 
623 
524 
525 

526 
527 
528 
629 
530 

531 
532 
533 
534 
535 

536 
637 
538 
539 
540 

541 
542 
543 
544 
545 

546 
547 
548 
540 
550I 



86 1 



38. 

38. 

38.90 

38.91 

38.9^ 



87 1561 



38.94 

38.95 

38. 

38.97 

38.99 



9€ 1 



39.00 
39.01 
39.03 
39. 04 
39.05 

39.06 
39.08 
39.09 
39.10 
39.12 



39. 
39. 
39. 
39. 
39. 

39. 
39. 
39. 
39. 
39. 



Hob. 



1556 
1557 
1558 
1559 
1560 



562 
1563 
1564 
1565 



1566 
1567 
568 
1569 
1570 



1571 
1572 
1573 
1574 
1575 

1576 
1577 
1578 
1579 
1580 



131581 
14 1582 
151583 
171584 
18 1585 



19 
20 



1586 
1587 
2211588 
231589 
241590 



39.26 

39.27 

39. 

39. 

39.31 



39.82 

39. 

89. 

89. 

39. 



Roots. 



1591 

1592 

2811593 

291594 



1695 

1596 
3311697 
341598 
d€ 1599 



STIQOO' 



39 

39 

39.41 

39.421 

39. 



3€ 1601 



4011 602 
1603 
1604 

4311605 

39.46 1606 
39.4€ 1607 

39.47 1608 
39.4811609 



39.50 

39.51 
39.52 
39.53 
39.55 
39.56 

39.57 
39.59 
39.60 
39.61 
39.61^ 



Kcs. 



1610 

1611 
1612 
1613 
1614 
1615 

1616 
1617 
1618 
1619 
1620 



39. 
39. 
39. 
39. 
39.< 



64 1621 
651622 
66 1623 
671624 
69 1625 



39. 

39.71 
39.72 
39.74 
39. 



70 1626 



75 1630 



39.76 
39.77 
39.79 
39.80 
39.81 



84 1637 



39.8^ 
39. 

39.8511638 
39.861639 
39.87 1640 

39.891641 
39.9011642 
1643 



39.91 

39 

39.9411645 



39.961 

39. 

39. 

39. 

40.00 



1627 
1628 
1629 



1631 
1632 
1633 
1634 
1635 

1636 



921644 



1646 
9611647 
971648 
9911649 

1650 



Roots. 



40.01 

40 

40 

40.05 

40.06 



Xoe. 



1661 

0211662 

0^1653 

1654 

1655 



40.07 1656 
40.09 1657 



40 

40.11 

40. 



IC 1658 



12 1660 



40.14 

40.15 

40. 

40. 

40.1^ 



40.20 
40.21 
40.22 
40.24 
40.25 



40 

40.27 

40.29 

40.30 

40.31 



40.35 
40.36 
40.37 



1669 



1661 

1662 

1611663 

1711664 

1666 

1666 
1667 
1668 
1669 
1670 



2C 1671 



1672 
1673 
1674 
1675 



40.321676 
40.341677 



1678 
1679 
1680 



40.391681 
40.40 1682 



40.41 
40.42 
40. 



441685 



461687 



40.461 

40 

40.47 

40 

4O!50|169O 



1686 
1687 
1688 
4811689 



40. 
40. 
40. 
40. 
40. 

40 
40. 
40. 
40. 
40 



61 
52 
53 
53 



1683 
1684 



1691 
1692 
1693 
1694 



561696 

571696 
58 1697 
60 1698 
61 1699 
6211700 



Roots. 



40.63J 

40. 

40. 

40. 

40. 



1701 
6^1702 
6€ 1703 
671704 



681705 



40.69J 

40.71 

40. 

40 

40!74J1710 



i7oe 

1707 
7211708 
731709 



40.76^171 

40.77|l7 

40 

40.79I1714 

40. 



40. 

40.8a 

40 

40.85 

40.87 



801716 
821716 



84 17 



40. 
46. 
40 
40 
40, 



40.94 
40.95 
40.96 
40.98 
40. 



41 0011731 

41.01 

41 

41.04 

41.05 



41. 

41.0711737 

41. 

41. 

41.11 



41.12 
41.13 
41.15 
41.16 
41.17 



lOB. 



1 

12 
3 



1717 
18 
1719 
1720 



Roots. 



881721 
89 1722 
901723 
91 1724 
93 1725 



1726 
1727 
1728 
1729 



991730 



1732 

0211733 

1734 

1735 



061736 



091738 
10 1739 



1740 

1741 
1742 
1743 
1744 
1746 



181746 



41. 

41.19|1747 

41.211 

41. 

41. 



1748 
2211749 
2^1750 



41.24 
41.20 
41.27 
41.28 
41.29 

41. 30 

41.32 
41.30 
41.34 
41.36 

41.36 
41.38 
41.39 
41. 40 
41.41 

41.42 
41.44 
41.45 
41.46 
41.47 

41.48 
41.50 
41.51 
41.52 
41.53 



41 

41 
41 
41 
41 

41 

41 
41 
41. 
41. 

41. 

41. 

41 

41 

41, 



.55 
.66 
.67 
.58 
.69 

.61 
.62 
.63 
.64 
.65 

.67 
.68 
.69 

.70 

.71 



41.73 
41.74 
41.75 
41.76 
41.77 

41.70 
41. 8J 
41.81 
41.82 
41.83 



116 



.827 
82S 
.826 — 

.830 42. 



.843 
843 
.844 42. 



863 43.05 
854143 06 

43. 07 



867 43 21 



877 43 32 

878 43 34 

879 43.35 

880 43, e" 

881 43. E 



888 43.45 
880 43 46 
890 43.47 



I 43.4 



8S2 43.50 
893 43.5' 

896 43:63 

806 43 54 

897 43 56 

898 43.67 



.901 43.60 
902 43 6- 

003 43 6L 

004 43 83. 
906.43.85] 



910 43.70 



923 43 85 
024 43 88 



029 43 92 



930 44 OE 



661 44 17 



955| 44. ^2 



B,=i8 44 25 



66]! 44 28 



964 44 32 



907. 44 35 



971I44 40 



SWING BRIDGES, 



THREE POINTS OF SUPPORT. 
TWO EQUAL ARMS. 



REACTIONS, SHEARING STRESSES AND 
BENDING MOMENTS. 



Single Loads, - - - pages 119 to 131. 
Symmetrical Loads, - u 134 to 147. 



The following Tables are based on the assump- 
tion of a panel load and panel length of unity. The 
actual shear will, therefore, be obtained by multiply- 
ing the actual panel load by the tabular shear, and 
the actual moment will be found by multiplying the 
actual panel load by the actual panel length and by 
the proper tabular coefiBoient. 

If the chords are not parallel the web stresses 
may be obtained by the method of moments, or by a 
combination of the method of moments and graphics. 

As the coefficients are based on unity both for 
load and panel length, the tables are applicable to 
any system of measurement and apply with equal 
facility to pounds, tons or kilogrammes and feet, 
inches or metres. 

The coefficients are derived from the formulae of 
the ** Theorem of Three Moments'* and are there- 
fore applicable for the conditions upon whiqh the 
theory was developed. 
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* 

SWING BRIDGES. 



FOUR POINTS OF SUPPORT. 
PARTIAL CONTINUITY. 
TWO EQUAL ARMS. 

SYMMETRICAL LOADS. 



Reactions, Shearing Stresses and 
Bending Moments. 



*■ 



The following tables are based on the assumption 
of a panel load and panel length of unity. The 
actual shear will therefore be obtained by multiply- 
ing the actual panel load by the tabular shear, and 
the actual moment will be found by multiplying the 
actual panel load by the actual panel length and by 
the proper tibular coefficient. 

If the chords are not parallel the web stresses 
may be obtained by the method of moments, or by a 
combination of the method of moments and graphics. 

If the length of the center panel should differ to 
some extent from the others, the tabuler coefficient 
will not be sensibly changed. 

EXAMPLE. 

For shear in cd, with loads at h and g, multiply 
Wb (=Wg ) by —0.432. 

For moment lat c, and loads at h and g, multiply 
Wb (=Wg ) by panel length and by +0.136. 
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^ 


1.40 
3.14 
5.57 

8.75 
12.67 
17.09 

22.37 
28.28 
34.88 

42.28 
50.28 


t, 


I.2B 
2.88 
6.11 

8.00 
11.55 
16.70 

20.50 
25.S0 
32.00 

38.70 
46.10 


a 


1.17 

2.62 
4.65 

7.29 
10.48 
14.25 

18.65 
23.68 
29.09 

35.25 
41.92 


% 


1.05 
2.36 
4.18 

6.56 
9.43 

12.82 

16.79 
21.23 
26.18 

31.73 
37.73 


«= 


0.94 
2.10 

3.72 

5.82 
8.39 
11.40 

14.90 
18.90 
23.30 

28.20 
33.60 


?, 


0.82 
1.84 
3.26 

5.11 
7.34 
9.98 

13.06 
16.62 
20.37 

24.69 
29.36 


% 


0.70 
1.57 
2.79 

4.37 

6.30 
8.57 

11.19 

14.20 
17.50 

21.20 

25.20 


"^ 


0.58 
1.31 

2.33 

3.65 
5.26 
7.13 

9.34 
11.80 
14.66 

17.65 
20.98 


s* 


0.47 
1.05 

1.86 

2.92 
4.20 
5.70 

7.47 
9.44 
11.65 

14.12 
16.79 


8, 


0.35 
0.79 
1.40 

2.19 
3.15 

5.60 
7.08 
8.74 

10.60 
12.60 
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I TOF CHORD LOADED TRANSVERSELY. 

I To proportion chord sectionB which are subjected 
k a bending load in addition to direct compression let 

M = the bending moment in inch pounds, 

C = direct compression due to position as a truss 

member, 
A = required area of section, 
I ^ moment of inertia of section, 
d = distance from neutral axis to extreme top 

fibre; then 

J- = direct compression per square inch, 

-=- = compression per square inch in extreme 
fibre due to bending. 

/a=-Tr- + -^— = resultant fibre stress.. ..(1) 
ut I = A r«, and substituting in equation (1), 

•^ ^ A ■•■ Al^ ^^^^ ^*^^^^ 

If the specified unit stresses for bending, live and 
lead loads have different values, then let, 
/^ = unit stress for transverse load, 
/j = unit stress for live load, 
/^ = unit stress for dead load, then 

A^s= J — 5= area required for bending, 

Ai = 7" = area required for live load stress, 

Ad == 7" = area required for dead load stress, 

yd 

and A = A^ + Aj + A^ = total area required. 
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PORTAL BRACING, 

Direct stresses and 
bending moments due 
to a load W applied at 
B; assuming the reac- 
tions at C and D to be 
equal to }W, and as- 
suming that the mem- 
bers AD and BC are 
free to rotate at C and 
D. 

In Fig. 1 AB and ef 
are struts and af and 
EB tensions members. 

In Fig. 2 AB and ef 
are tension members 
and af and eb are 
struts. 

In Fig. 3 all mem- 
bers are struts. 

Let a, 6, c, d and e 
represent the length 
of the several mem- 
bers as indicated in 
Figs. 1, 2 and 3, and 
let the + sign repre- 
sent a compressive 
stress and the — sign 
tensile stress: then 
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Fig. 1. Stresfl AB =:= + W (|^ + 1) 

u AED = + w (r-v^) 

FC = — W ( " ^ ^ ) 



u 



It 



AF = — W 



( a + b)d 
bi 



B F has no direct stress, but B F C and A £ D are 
rth subjected to bending moments, varying uniform- 
from 

M = O at A, B, C and D to M = ^^ at F and E. 
Fig. 2. Stress AB — W ^ 

u EF=>-W(^ + J) 

uy ED + w ( "^ ^) 

i. BFC = — IW ( °^ ^) 



(( 



BE + W 



i_a±_bld 
be 



A E has no direct stress, but A E D and B F C are 
m subjecetd to bending moments, varying uniform- 
fromg '^kLv. frT] [S2 

M ==502at A, B,, C;and D to 

M ^atEandF. 
Fig. 3. Stress BH = + W (j^ + l) 



HK= + 



W 



ED = 4- W i~^L±A) 



FC = — W 
EK= + 



( a + fe ) 



( e 4- 2rf ) 
W ia + h) e 
2 bd 



HF = — — ^« + ^) « 
2 b d 

pxp _L ^ ( « + ^ ) o 

^^ — ^ 2 (c + 2d)d 

fending moments at E and F = ^ 



CAMBER. 

Theoretically a truss should have just sufficien: 
camber to bring the joints of the compression chord 
to a true square bearing when the truss is fully loaded 
The most perfect way of accomplishing this is to cal 
culate the lengths of the various members in the posi 
tion they are expected to assume when the truss il 
fully loaded ; then calculate the stresses in the wel 
members for the same condition of loading ; calculate 
the elongations of the various tension members and 
the shortening of the compression members due to thi 
stresses under full load and the actual sections usedj 
then diminish the lengths of the tension members and 
increase the lengths of the compression members b^ 
these amounts. 

While this method accomplishes the desired pur- 
pose, it does not give directly the amount of cambei 
which the truss will assume when erected and un* 
loaded. This, however, may be calculated if desired 

A shorter method, and the one more generall| 
used, is as follows : 

Assume the amount of camber to be given to thi 
truss ; that is, the versed sine of the camber curva 
of the chord ; then assume the chords to be arcs oa 
concentric circles and the posts to be intercepts o^ 
radii. Knowing the length of bottom chord panel 
and the depth ot truss, the length of top chord panei 
and the length of diagonal members may be readily 
obtained. 

Let c = camber desired 

d = depth of truss 
/ = length of span 
n == number of panels in truss 
i = increase of top chord panel over bottom! 
chord panel, 
all values being expressed in inches or all in feet 



— — — ^ 4ii 

Then : 

•— Serf/ 
* "" n (4c2 + /*) 

In all ordinary cases 4c< is small in comparison 
with the other values in the formula and may be neg- 
lected ; the formula then becomes 

Scd 

in which c may be expressed in inches, d and I in feet, 
and the value i will be in inches. 

Having now the length of top and bottom chord 
panels the diagonal may be computed as the hypothe- 
nuse of a right angled triangle of which one side is the 
depth of truss and the other a mean of the top and 
bottom chord panel lengths. 
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LENGTH OF FLANGE PLATES, PLATE GIRDERS. 
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The lengths of flange plates for girders with par- 
allel flanges may be readily obtained analytically, as 
follows : let 

a^ = area of first flange plate 

ttj = area of first and second plate 

a^ ==s area of first, second, and third plate 

a^ = total area of flange 

X, = length of first flange plate 

x^ = length of second flange plate 

Xg = length of third flange plate 

I = length of span. 
From the equation of the parabola 

but ttj , ttj , a^ and I being known 

* N at 

= I I m 

N at 
X 2 = p ^ or X, = / 



X, -I - orx 



at 




These values of x^, x^ and x^ may all be obtained 
by one setting of the slide rule, as follows : 



Set a^ on the slide to 



I on scale of squares ; then, 
opposite a^, a^ and a^ on the slide read Xj, x, and Xj 
on the scale of squares. 
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OSBORN'S CODE FOR BRIPOE RIVETS. 



ADOPTED AS STANDARD BY 

Ambbican Bbidgb Co., Chicago, 111. 

Berrt, John W., Bbidgb Buildbb, Pittston, Pa. 

OAiiiFOBNiA Bbidgb Co., San Francisco, Cal. 

Cabnbgib STBBii Co., Pittsburgh, Pa. 

CoiiUMBus Bbidgb Co., Columbus, O. 

Edgb Moob Bbidgb Wobks, .... Edge Moor, Del. 

Gboton Bbidgb <fe Mfg. Co., .... Groton, N. Y. 

Hudson Bbidgb Co., Hudson, N. Y. 

Jackson Bbidgb & Ibon "Wobks, . . Jackson, Mich. 

King Bbidgb Co., Cleveland, O. 

Lbvebing a Gabbigubs, Philadelphia, Pa. 

MASSIL.L.ON Bbidgb Co., Massillon, O. 

MoTHBBWBiiii Ibon A Stbbl Co., . . Logan, O. 

Mt. Vbbnon Bbidgb Co., Mt. Vernon, O. 

Pbnn Bbidgb Co., Beaver Falls, Pa. 

Phoenix Bbidgb Co., Phcenixvllle, Pa. 

PiTTSBUEGH Bbidgb Co., Pittsburgh, Pa. 

RiTEB A CoNiiBY, .« Pittsburgh, Pa. 

80HUi/rz Bbidgb A Ibon Co., . . . Pittsburgh, Pa. 

SHAIL.BB A SOHNIGIiAU, ChlcagO, 111. 

Shifplbb Bbidgb Co., Pittsburgh, Pa. 

ToiiEDO Bbidgb Co., Toledo, O. 

Union Bbidgb Co., Athens, Pa. 

Vabiety Ibon "Wobks Co., . . . •. . Cleveland, O. 

"Wbought Ibon Bbidgb Co., .... Canton, O. 

Youngstown Bbidgb Co., Youngstown, O. 



BAiiTiMOBB A Ohio Raileoad Co., . Baltimore, Md. 
Lakb Shobb a Mioh. South. R'y Co., Cleveland, O. 
LouisviiiiiB SouTHBBN R'Y Co., . , . Loulsvllle, Ky. 
New Yobk Cbntbal R'y Co., .... New York, N. Y. 
Pitts., Cin., Chicago A St. L. R'y Co. Pittsburgh, Pa. 
WHBBiiiNG A Lakb Ebib R'y Co., . Toledo, O. 



BouscABBN, G., Consulting Eng'b, Cincinnati, O. 

Dibsohbe, S., Pittsburgh, Pa. 

Mobison, Gbo. S., Chicago, 111. 

AND OTHERS. 
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CONVENTIONAL SIGNS FOR BRIDGE RIVETS. 



Shop* 



Pldd. 



Two Pull Heads. 



Countersaok Inaide and Chipped. 



Coantersunk Outside and Chipped. 



a® 



Countersunk both Sides and Chipped. 





Inside. 



Outside. B«tli Sides 



Flattened to %^^ high or Counter- 
sank and not Chipped. 



Flattened to X^^ Msh- 



Flattened to }i'' high. 



(DOf) 



The foundation of the above system is the diagonal cross to 
represent a countersink, the blackened circle for a field rivet, 

id the vertical stroke to indicate a flattened head. The posi- 
tion of the cross with respect to the circle (inside, outside or 

>th sides) indicates the location of the countersink, and the 
lumber and position of the vertical strokes indicate the height 

id position of the flattened heads. 

Any combination of field, countersunk and flattened head 
[rivets liable to occur may be readily indicated by the proper 

)mbinatlon of the above signs. 
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